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PREFACE 

By Colonel Sabine, RA. 



The observationa of Admiral Lowenorn, in 1786, at Reikiavik in 
Iceland, confirmed hj Lottin in 1836, and those made by myself 
in 1823 at Fairhaven in Spitzbergen, also confirmed by the 
observations of the '* Commission du Nord'^ at Magdalena Bay 
in Spitzbergen, in 1839, showed that, in the high magnetic latitudes 
of the northern hemisphere, the horary variation of the magnetic 
declination is subject to wide differences in respect of the turning 
hours, and the direction of the movement at the same hours of local 
time, from the phaenomena which in the middle latitudes of the same 
hemisphere are found to prevail generally, and, with very slight 
modifications, in all meridians. The progress which, since the 
results of the magnetic observatories established in the last few 
years have been known and discussed, has been made towards the 
physical explanation of many of the magnetic phsenomena, renders 
it desirable that facts which at first sight, and to minds accustomed 
to the comparative regularity of the diurnal variation elsewhere, 
have somewhat the aspect of anomalies, should be more extensively 
investigated and better imderstood. The differences which they 
present from the ordinary march of the phaenomena are far too 
considerable and too consistent to be ascribed to accident: they are 
obviously specialities; and the particular laws which govern them 
will no doubt ultimately be found to be consistent with, and to 
form, in fact, a part of, the general laws by which the diurnal 
variation in all parts of the globe shall be comprehended. 

But the parts of the globe where such observations can be 
piade are little frequented, and are difficult of access; and the 
observations cannot be effectively made without considerable 
sacrifices of personal convenience. The Magnetic Survey of the 
British Possessions in North America — undertaken by Her Majesty's 
Government at the recommendation of the Royal Society, and 
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executed by Captain Lefroj^ of the Boyal Artillery — and the 
expedition in search of Sir John Franklin and his companions^ 
under the direction of Sir John Richardson, afforded opportunities 
^hich the zeal and public spirit of those gentlemen did not suffer to 
pass unimproved. 

The instruments with which the observations were made were 
supplied from the establishment under my direction at Woolwich ; 
and on the completion of the services, the observations were trans- 
mitted to me. On application to the Treasury, a sanction was 
obtidned for their publication in the present form. The observations 
of Captain Lefroy, both magnetical and meteorological, have been 
arranged and discussed by himself, as have the meteorological observ- 
ations of Sir John Richardson by himself; but on learning from Sir 
John Richardson, soon after his return, that his professional duties at 
Haslar would prevent him from undertaking the examination and 
reduction of his magnetical observations, they were placed in the 
hands of Captain Younghusband, of the Royal Artillery, then my 
assistant at Woolwich, by whom that portion of the volume has been 
prepared. The proof-sheets of the whole have been read and com- 
pared with the original manuscripts by tiie non-commissioned officers 
uf the Royal Artillery permitted by the Master General of the 
Ordnance to be employed in my office for purposes of a similar 

nature. 

• Edward Sabine. 

Woolwich, December 14ith, 1854. 



MAGNETICAL AND METEOROLOGICAL OBSERVATIONS 



AT 



LAKE ATHABASCA AND FORT SIMPSON, 

Territory of the HudsoiCs Bay Company. 



INTRODUCTION 
By Captain J. H. Lefroy, Royal Artillery^ 

The Btationa of magnetical observations established in North 
America in the year 1840, namely, Philadelphia, Washington, and 
Cambridge near Boston, in the United States ; Toronto in Canada ; 
and Sitka in Russian America ; might all, with the exception of the 
last, be comprised in a circle of little over 200 miles radius ; nor were 
any means at that time provided for attuning a knowledge of the 
absolute or relative values of the magnetical elements, or of their 
regular and irregular changes, in the northern parts of the British 
possessions; a region of peculiar interest, as comprising both the 
focus of maximum magnetic intensity in the northern hemisphere, 
and the point or pole of vertical dip. It was the principal purpose 
of the magnetic survey of British North America, authorized by the 
Grovemment in 1841, and in part executed in the years 1843 and 
1844, to supply the former deficiency; but with a view also to the 
latter, I was provided, in addition to other instruments, witii a 
complete set of trausportable magnetometers, of the construction of 

r Dr. Weber, as improved by Captain Riddell ; and it was arranged 

with the authorities of the Hudson's Bay Company, that the excur- 
sion of the first summer should terminate at Moose Factory on 
Hudson's Bay, where it was left optional with me to pass the whole 
of the ensuing winter, or to return in the course of it to Canada. 
The employment of these instruments in the magnetical term days, 

i' and in the observation of disturbances^ was in either case the spedal 

duty of the time to be so employed. On arriving at the Red River 
settiement, in June 1843, 1 found various difficulties in the way of 
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an execution of this part of my instructions, and was led to believe 
that their object would be better attained by wintering at some more 
northern station. As Colonel Sabine, foreseeing the difficulty of 
precisely defining the details of a task which involved many con- 
tingencies, had Idndly left me considerable discretionary latitude to 
be guided by circumstances, I decided on giving up the journey to 
Moose Factory, for that time, and selected in its place Fort Chipewyan 
on Lake Athabasca; not only tlie most northerly station which 
could be conveniently reached in the season, but one also whose 
resources would make an unexpected addition of eight persons, to 
the number of its occupants, a matter of no inconvenience. I reached 
this post with my assistant, Corporal William Henry, Boyal Artillery, 
since Adjutant of Pensioners, on the 23d September 1843. Observ- 
ations were here made every hour of the 24^ from the 16th October 
1843 to the 29th February following; together with very numerous 
extra observations on magnetic disturbances. On the 3d March 1844 
I started, in company with the same assistant, and a party, of four or 
five servants of the Company,for Fort Simpson on Mackenzie's River; 
we were provided with three trainaux, each drawn by three dogs, for 
the conveyance of the instruments and provisions ; and a cariole, to 
which a team of four dogs was allotted, was very kindly provided by 
Mr. Colin Campbell for my own use, if required. The distance, 
which is about 350 geographical miles in a straight line, but consi- 
derably more by the course of the Slave and Mackenzie rivers, which 
is the route travelled, was accomplished in twenty-one days, including 
one day of detention at Great Slave Lake ; and without other hard- 
ship or inconvenience than that occasioned by the severity of the cold, 
which ranged on several occasions between 30^ and 40^ below zero 
of Fahrenheit. 

Fort Chipewyan is situated in latitude 58° 43' N., longitude 
7** 36' 15" W. from Greenwich, and is distant about 1,700 geogra- 
phical miles from Toronto. By the exertions of Mr. Campbell, — ^to 
whose kindness, as well as to that of Mr. Lewis, the chief factor 
resident at Fort Simpson, and to Sir George Simpson, the Governor 
of the Hudson's Bay Company, I have to acknowledge the greatest 
obligations, — a small detached log building was erected, 18 x 13 feet 
in dimensions, especially for my use as an observatory ; it was begun 
on the 27th September, and finished on the 13th October. No iron 
was used in the construction, it was furnished with ah open fire place, 
and received light from three parchment windows, each having a 
small panel of glass, and so disposed as to throw light on the scales of 
tiie instruments, the arrangement of which is shown in the annexed 
diagram. 
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a Portable Declination Magnetometer. 

ft Portable Bifilor. 

c Portable Induction Inclinometer. 

d Second or ipare Declinometer. 

T Portable transit instrument 

t Thermometers. 

9 Screen. 

The Bifilor was screened from the direct action of the fire by a 
leather curtwi, the Inclinometer waa screened by the projection of 
the chimney ; the whole were mounted on firm wooden pillars dis- 
connected from the floor. The internal temperature ranged from 
+ 61°'0 on 19th October, to —T' 2 on the 22d January; we have 
even the mean for 24^ as high as 52"' 8 on 18th October, and as 
low as 15"" 2 on the 8th January. The extremes of cold usually 
occurred on Monday morning, the room not being occupied on the 
Sunday. 

The system of relief adopted to carry out a series of hourly obser- 
vations with only one assistant, was this : A observed from 8 p.m. to 
midnight, and on retiring aroused B, who observed from 1 to 5 A.M. ; 
he in turn retiring, agtun aroused A, who resumed the observations 
at 6 A.M., and so on for four hours alternately. It will not be found 
that the omissions are numerous, the fatigue of this system, main- 
tained for so many months, being considered. I have much pleasure 
here in acknowled^ng the assistance rendered by Mr. T. Dyke 
Boucher, the junior resident of the fort, upon several occasions. I 
have before acknowledged the zeal and spirit with which Corporal 
Henry devoted himself to his laborious duties throughout the 
magnetic survey. 

The building given up to my use at Fort Simpson as an obser- 
vatory and dwelling-room, was also a detached wooden building 
on the north side of the principal house ; which has since been re- 
moved to a point a little further back from the river. It was close 
to the then north-west angle of the inclosure. Care was taken to 
keep out of it, while occupied as a sitting-room and bed-room, all 
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guns, axes^ and utensils of iron. The annexed diagram represents 
the arrangement of the instniments : — 




I 



S'"'' I 



fis\s^;^i — fsn^ hS'.\^\v— iNm 



a Declinometer. 

b Bifilar. 

e Indoction Inclinometer. 



The Declination Magnet produced an effect of — 0'3 diy. on the 
scale reading of the Bifilar, and of — 1 ' 8 div. on that of the Inclino- 
meter. The Bifilar Magnet produced an effect of + 1 " 7 div. on the 
scale reading of the Inclinometer, but no sensible effect on that of 
the Declinometer ; the effect of the Inclinometer Magnet was +0*6 
div. on the Bifilar, and of — 0'6 div. on the Declinometer. 

Fort Simpson is situated in latitude 61^ 51' '7 N., lon^tude 
8^ 5' 40" W. from Greenwich, and is about 1,800 geographical 
miles distant from Toronto ; its distance from the Russian Observ- 
atory at Sitka is about 460 miles, that of Fort Chipewyan from 
the same point being 780 miles. 

I have endeavoured in the following pages to pursue the com- 
parison of the phenomena observed, as far as the data admitted, 
through the registers of all the Magnetical Observatories in North 
America ; reducing the results to a common unit, by means of the 
scale co-efficients given in the respective publications of the Ob- 
servatories. As the observations at Toronto have been published 
since the completion of these reductions, it is necessary to observe 
that the scale co-efficient of the Bifilar at Toronto, here employed, 
— ^namely, k = '0001057 X, — ^was determined by an extensive series 
of experiments of Deflection made in 1848, in conformity with a 
circular of Instructions addressed at that time to Directors of 
Magnetical Observatories. 

It has been found necessary to omit the detail of a part of the 
observations on Magnetical Disturbances and Term Days, for want 
of space. 

J. H. Lefbot. 

Woolwich, July 1854 
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SECTION I. 



MAGNETIC DECLINATION. 



ale* 



Declinometery 12th October 1843. — The adjustment of this instru- 
ment consists in levelling the base, and turning the arm which carries 
the Telescope in azimuth, until the central division of the scale 
coincides with its line of collimation. This being done, the value 
of the ratio ^^ for the coefficient of torsion, was found to be j^^tj^, 
J whence one division of the scale = a (I + f) = T* 00069. The 
9(n Magnet was 3 inches in length, and suspended by a single thread of 
\ 'Ik. The effect of the massive copper box in which it was suspended 
I tsuch, that the Magnet was generally at rest, and underwent 
lerable changes without vibration. Increasing numbers on the 
(denote an easterly movement of the north end of the bar. 




Absolute Declination. — The following observation was made with 

ithe Collimator Magnet, c 9.* October 16th 1843, to determine a 

pero value of the Declinometer scale. The portable Theodolite was 

^^evelled, and made to coincide approximately with the magnetic ax*^ 

i of the Collimator, then directed to the sun, and the transit of both 

limbs observed ; after reading off the verniers, it was again directed 

to the magnetic axis of the Collimator, and a series of simultaneous 

readings of the scale and of the Declinometer were taken. The sun 

was too low at the conclusion to allow the Theodolite to be referred 

to it again. 

B 2 
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4 DBGLINATION. 

Mean Scale, reading of the Collimator, 76*72, corresponding to 
409*20 on the scale of the Declinometer. Point of scale on 
magnetic axis, 82^*06, each division is equal to 2^*51, showing a 
deviation of the Telescope of 13" 13 to the West. 

Mean reading of Verniers 
Deviation of Telescope to the West 



249" 


29' 


'83 




13 


13 


249 


42 


•96 


99 


9 


•83 



Beading of magnetic axis 
Beading of Sun's centre 

Magnetic azimuth of Sun's centre at 3** 52™ 49* 

App. T. - - - - 150 33 '13 

The Sun's true azimuth at 3^ 52™ 49', App. T. 122 2 * 31 



) Variation East, corresponding to 409' ' 2 on 

i scale - - - - - 28 30 '82 



The absolute values corresponding to the mean scale reading for 
each fortnight, will be found at p. 13, Table IX. The mean of 
the whole is 420*93, and the corresponding absolute Declination 
28'' 42'* 6. 

Diurnal Variation oftlie Declination. 

Before proceeding to examine the mean diurnal curves for the 
four and a half months of observation at Lake Athabasca, it will bc^ 
useful to obtain a general idea of the magnitude of the changes 
which the Declination is liable at this station and at Fort Sim-] 
The following Table has been drawn out with this view, showiij 
difference between the highest and lowest hourly readings; I 
between the highest and lowest readings, observed in each Gottrf 
day ; the latter shows the actual range of the element, the formeJ 
requisite for comparison with other stations. The Table may 
referred to, also, for the dates of disturbances. 
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DECLINATION. 



Table I. 
Daily Range of the Declination. 
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852*4 


86*5 


155*5 


'•» 


17 


448-3 


392-3 


466*0 


356*2 


56*0 


109*8 


.»» 


18 


424'4 


403-0 


432*0 


869*6 


21*4 


62*4 


99 


19 


436-0 


382-0 


436*0 


382*0 


64 


54*0 


'»> 


20 


430-0 


406-0 


*M 


- , 


24*0 




»t 


21 


426-6 


403 


_ 


— 


23*6 


.1... 


,t» 


22 


S. 


-^ 


..«. 


•« 





-«» 


» 


23 


422-0 


4iro 


..-. 


.—« 


11*0 


««. 


f> 


24 


436-0 


408-2 


456-2 


408*2 


27*8 


48-0 


•9 


25 


479-8 


406-0 


523-4 


396*0 


73*8 


127-4 


» 


26 


434-6 


388-0 


437-0 


388*0 


46*6 


49-0 


» 


27 


450-5 


408-0 


450-5 


4040 


^•6 


46-5 


M 


.28 


425-0 


391-0 


458-0 


391*0 


34*0 


67'0 


«9 


29 


S. 


— . 


^^ 


m^m 


^^ 


... 


» 


30 


490-0 


387*5 


490*0 


386-0 


102*5 


104*0 


» 


31 


457-8 


406-0 


470*0 


406-0 


51*8 


64*0 


)veinbe 


r 1 


423-6 


412*0 


• 


^^^ 


11*6 




w 


2 


423-5 


375*0 


428*4 


326*0 


48*5 


102*4 


w 


3 


425-0 


408*6 


460*2 


359*4 


16*4 


100*8 


»> 


4 


432-0 


404*2 


— 


— 


27*8 




« 


5 


S. 


■— 


— 


_^ 


~ •». 


-iM 


jy 


6 


464-0 


410-0 


464*0 


404*0 


54-0 


60*0 


*> 


7 


422-0 


400*2 





_ 


21-8 




» 


8 


475-4 


407-8 


475*4 


404-0 


67-6 


7r*4 


I » 


9 


422-8 


415-2 


430*0 


415-2 


7-6 


14*8 


ff 


10 


423-8 


408-2 


429*8 


408-2 


15-6 


21*6 


f M 


11 


420-8 


404-0 


•li. 


, , 


16-8 




m 


12 


S. 


— 


— ^ 


— 




— • 



fi 
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\i 



I 







In the hourly Seriea. 


Obferred. 


Range. 


Date, 


















Highest 


Lowest 


Highert. 


Loirest 


Hourly. 


Total 


1843 












t 


; 


November 13 


438 -0 


402*6 


438-0 


402-6 


35-4 


35-4 


jy 


14 


426'0 


407*0 


432-6 


349-0 


19-0 


83*6 


99 


15 


433*2 


470*2 


— 


.— . 


23-0 


— 


ff ' 


16 


440-0 


408*0 


440-0 


403 


32-0 


37-0 


ff 


17 


422*0 


412*0 


*- 


— 


10-0 


— 


M 


18 


421*1 


405 


.— 


— 


16-1 


— 


ff 


19 


S. 


-. 


— . 


— 


— 


— 


ff 


20 


433*0 


413-4 


.^ 


— 


19-6 


— 


f9 


21 


422*0 


411-8 


*- 


.— 


10-2 


— 


>9 


22 


436*5 


411*8 


— 


— 


24-7 


— 


>9 


23 


4220 


412-5 


— 


-— 


9-5 


— 


>9 


24 


436*2 


408-2 


444-0 


408-2 


28-0 


36*8 


» 


25 


420*2 


412-8 


422-0 


412-8 


7-4 


9-2 


99 


26 


S. 


— 


— 


— 


— 


— 


f9 


27 


423*0 


414-0 


-» 


— 


9-0 


-« 


•9 


28 


430*0 


408-0 


— 


— 


22-4 


— 


f9 


29 


425*5 


401-6 


— 


.— . 


23-9 


— 


9> 


80 


434*0 


409-0 


434-0 


404-0 


25-0 


300 


December 1 


430*8 


390-0 


453-2 


324-0 


40-8 


129*2 


99 


2 


450*1 


414-2 


484-0 


414-2 


35-9 


69-8 


99 


8 


S. 


-^ 


— 


— 


— 


— 


99 


4 


422*0 


412-8 


— 


— 


9-2 


— 


f9 


5 


427*0 


405-0 


439-0 


394-4 


22-0 


45*0 


f% 


6 


436*5 


411-8 


450-0 


411-8 


24-7 


38-2 


99 


7 


421*5 


413-9 


— 


— . 


7-6 


— 


99 


8 


464*2 


396-0 


464-2 


396-0 


68-2 


68-2 


W 


9 


424*0 


406-4 


— 


— 


17-6 


— 


99 


10 


S. 


.— 


— 


— 


— 


— 


99 


11 


427*0 


405-0 


— 


— 


22-0 


— 


99 


12 


428*4 


410-4 


— 


— 


28-0 


— 


99 


13 


428*2 


416-2 


— 


_ 


12'0 


— 


99 


14 


434*0 


422-6 


— 


— 


11-4 


— 


99 


15 


431*0 


416-4 


-« 


— 


14-6 


— 


99 


16 


428*2 


415-0 


• 


— 


13-2 


— 


99 


17 


s. 


-. 


— 


— 


— 


— 


99 


18 


429*5 


413-4 


.^ 


— 


16-1 


— 




19 


451*5 


416-8 


452-0 


416-8 


34-7 


35-2 


99 


20 


438*2 


408-0 


458-2 


408-0 


30 -2 


30-2 


99 


21 


426 


410-0 


426-3 


407-8 


16-0 


18-5 


99 


22 


425*6 


410-6 


.... 


— 


15-0 


— 


99 


23 


422*8 


4140 


— 


— 


8-8 


— 


«) 


24 


S. 


— ^ 


— 


— 


— 


— 


)7 


25 


Cbristm 


as Day. 


— 


— 


— 


— 


ft 


26 


429*5 


416-0 


— 


— 


13*5 


— 


M 


27 


447-0 1 


406 '8 


454*0 


406-8 


40'2 


47*2 



/ 
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Total 

35-4 
83 '6 

37-0 



36'8 
9*2 



30*0 



129'2 
69'S 



45 '0 
38*2 

68'2 



35'2 
30-2 
18'5 



k 



47-2 







In the hoarly Series. 


Observed. 


Range. 


Date. 




















Higheet 


Lowest 


Highest 


Lowest 


Hourly. 


Total 


1843: 












/ 


/ 


Decanber 28 


477-8 


400-4 


477-8 


400-4 


77*4 


77-4 


» 


29 


438-5 


412-0 


438-5 


368-0 


26*5 


70*5 


» 


80 


433-4 


411-8 


— 


— 


21*6 




99 


SI 


S. 


... 


— « 


.. 


^ 


.^ 


1844: 












■ 




January 


1 


— 


— 


... 


... 


... 


.«« 


»> 


2 


443-0 


414-4 


..... 


... 


28-6 


—1. 


99 


3 


429-5 


419'0 


— 


... 


10-5 


... 


>t 


4 


460-0 


384-0 


470-0 


384*0 


76-0 


86*0 


99 


5 


497-2 


408-4 


500-0 


408*4 


88-8 


91*6 


99 


6 


452-0 


392-0 


458-0 


392*0 


60-0 


66*0 


9* 


7 


S. 


-•.- 


— 


... 


.. 


__ 


>9 


8 


436-4 


408-0 


447 '8 


4080 


28-4 


39*8 


99 


9 


436-5 


416-0 


... 


, 


20-5 




99 


10 


443-8 


405-0 


— 


..• 


38-8 


.,. 


»9 


11 


436-0 


416-0 


— 


... 


20-0 


— .^ 


99 


12 


450-8 


417-2 


... 


.. 


83-6 


__r-. 


99 


13 


434-0 


420-2 


— 


— . 


13-8 


.i. 


99 


14 


S. 


-» 


-.• 


.^ 


... 


„ 


99 


15 


434-0 


419-0 


.. 


... 


15'0 


^^^ 


99 


16 


433-0 


418-9 


.. 


._ 


14-1 


, 


99 


17 


438-0 


412-2 


438*0 


412-2 


25-8 


26'B 


99 


18 


440*0 


420-0 


... 


1, 


20-0 




99 


19 


448-0 


423-0 


454*0 


423-0 


25-0 


31-0 


99 


20 


434-0 


414-8 


— 


— 


19-2 




99 


21 


S. 


^ 


mm^ 


... 


... 


mmm^ 


99 


22 


444-2 


406-0 


.. 


•.. 


38*2 


^^^ 


>9 


23 


436-5 


420-0 


...i. 


- 


16*5 


^ 


99 


24 


480-4 


413-8 


515-0 


379-2 


66*6 


135-8 


99 


25 


551-0 


419-0 


551-0 


416-0 


132*0 


136-0 


99 


26 


443-0 


414-0 


.... 


... 


29*0 




99 


27 


436-0 


418-2 


445-0 


418*2 


17*8 


26-8 


>9 


28 


S. 


^^ 


..1— 


_i 






99 


29 


434-4 


410-4 


MM 


... 


24*0 


J 


9> 


30 


432-0 


413-0 


•i. 


.^ 


19*0 


, 


99 


81 


432-2 


394-4 








37*8 


— 


February 


1 


476-0 


411-4 


486-7 


341-0 


64*6 


145-7 


99 


2 


439-0 


373-0 


439-0 


373-0 


66*0 


66-0 


99 


3 


428-0 


396-0 


— 


.« 


82 




99 


4 


— 


.-. 


.... 


... 


_ 


99 


6 


449-6 


399-1 


504-4 


348-0 


50 5 


156*4 


99 


6 


437-8 


409 '0 


442-6 


398-6 


28-8 


44*0 


^. " 


7 


439-0 


410-2 


*-. 


i.^ 


28-8 




^Sl 


8 


450-6 


408-6 


459-0 


408-6 


42-0 


50*4 


^ ^^ 


9 


428-6 


417-9 


.^ 


.. 


10-7 




^ 


HO 


451-5 


417-0 


— 


— 







K 




BSCtlNATlOK. 

nearly. There were 116 days of observation at Lake 

between 16th October 1843 and 29th February 1844, 

fing 23d December for their middle period. There were 46 days 

hourly observation at Fort Simpson, between Ist April and 25th 

May, having 27 th April for their mean period. By dassifying the 

ranges according to magnitude, we have the following results ; — 

Table II. 



Baily Change 


Lake Athabasca. 


Fort Simpson. 


of 










Declination. 


Hourly 


Hourly 


Hourly 


Hourly 


Obseryations. 


and extra. 


Observations, 


and extra. 


Less than 10' - 


7 


6 








10'— 15' - 


16 


17 








15'— 20' . 


19 


13 


1 


. 1 


20'— 25' - 


21 


20 


2 


2 


25'— 30' - 


16 


12 


5 


4 


30'— 35' - 


8 


6 





• 


35'— 40' - 


6 


10 


6 


5 


40'— 45' - 


4 


2 


7 


4 


45'— 50' - 


2 


4 


2 


2 


50'— 55' - 


4 


2 


4 


3 


55'— 60' - 


1 





3 


3 


60'— 65' - 


2 


3 


1 


3 


65'— 70' . 


4 


5 


1 


3 


70'~ 75' - 


1 


2 


2 


2 


75'— 80' - 


2 


1 


2 


1 


80'— 90' . 


2 


2 


1 





90'— 100' . 





1 





2 


100'— IW - 


1 


4 








110'— 120' - 








4 





2^—3^ . 


1 


7 


5 


6 


30_4o 10' 











4 


Above 7° 











1 



The greatest range in any one day during the winter at Lake 

Athabasca was 2° 35^ on the 16th October 1843 ; and the greatest 

during the spring at Fort Simpson was 7'' 27', on the 16th April 

1844. Upon the last occasion^ however^ the actual difference of scale 

reading observed was 8** 10', the westerly extreme falling on April 

16^ 19*^ 50"^, an<i the easterly on AprU 17<* 1** 24°»; this is believed 

to be the greatest range hitherto recorded. During the same season 

^^ ^' '' ution atl^he three permanent Observatories in America was 
21 

22 401 V 
422-0 ! 






.23^ 



27 



447-0 .- 
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13 





16th Oct 1843— S9th Feb. 1844. 


April- 


-Hay 1844 


"\ 




Philadelph in* 


Toronto. 


Stka. 


Pbiladdphia. 


XorontOb 


Sitk*. 


Less than 10'- 


103 


94 


81 


23 


8 


6 


10'— 15' - 


13 


19 


29 


22 


32 


31 


15'_20' - 





1 


12 


6 


5 


18 


20'— 25' . 





2 


4 


1 


3 


3 


25'— SO' - 


1 


1 


3 





1 





More than 30' 





1 


3 


1 


2 


3 




117 


118 


132 


53 


51 


61 



The means of all the doily ranges during the above periods by 
the regular hourly obserrations^ that is to say, the square roots of the 
mean of their squares are: — (l.)For the winter, 7'' 77 at Phila- 
delphia, 9' '56 at Toronto, 11' '64 at Sitka, and 33' '8 at Lake 
Athabasca: (2.) For the spring, 12' '32 at Philadelphia, 15" 17 at 
Toronto, 18' '40 at Sitka, and 75' '6 at Fort Simpson. For the 
several months again, we have tbe means as follows: — 

Table IV. 



ftly 
L 

' or 











L. Athabasca* 




Philadelphia. 


Toronto. 


Sitka. 


Fort Simpson. 




/ 


/ 


/ 


/ 


1843. October (the whole) - 


8-74 


10-44 


12-63 


_^ 


„ (16th to 31st) 


a-08 


9-70 


12-50 


53-31 


November 


7-15 


8-44 


9-80 


27-32 


December 


7-34 


8-07 


10-39 


30-30 


1844. January 


6*72 


8-38 


10-44 


30-85 


/ February 


8-64 


12-25 


14-33 


32-03 


^ March 


13-47 


16-94 


21-02 


— 


April 


12-90 


15-62 


21-19 


85-95 


May 


11-72 


14-73 


15-19 


57-10 


* June 


12*14 


13-75 


15-35 


— . 


» July 


12-85 


14-27 


15-65 


— 


August 


15-01 


15-95 


22-93 


— 


September - 


14-50 


19-69 


18-25 


"■■" 



The observations were made at the same moment of time, at all 
the stations ; the difference in the number of days arises from the Sun- 
day being a day of observation at the Russian stations. There is no 
marked preponderance of number under any one daily range at Lake 
-Athabasca between 13' and 29', and tbese two values include half the 
days of observation. 




DECLINATIOK. 

Sirs, then, that during the winter under comparison, the 
Sent of the Declination Magnet, observed hourly, exceeded 15', 
le {»roportion of fifteen dajs to each hundred at Philadelphia, 
ieyenteen days to each hundred at Toronto, and exactly the same at 
Sitka, but on eighty days of each hundred at Lake Athabasca. 
During April and May they exceeded 30' in the proportion of about 
two to a hundred at Philadelphia, four to a hundred at Toronto, 
five to a hundred at Sitka, but of eighty-five to a htmdred at Fort 
Simpson, showing an increase in the liability to disturbance at these 
stations, which it appears difficult to attribute to the merely negative 
influence of a diminished directive power in the magnet. 

The next Table contains the hourly means of all the observations 
during the winter period, with the exception of six days which are 
omitted at Lake Athabasca as incomplete, namely, October 20th, 
November 3d and 4th, January 2d, 9th, and 27th. Each Value at 
this station is, therefore, the mean of 110 observations at the same 
hour. Since the principal novelty of these means consists in their 
maxima being found at a period of the 24^ which is not marked by a 
similar inflexion at any other station, they are, in the same Table, 
compared with the means for the corresponding periods at the other 
three American stations. 

Table V. 
Mean Diurnal Curves of Declination at all the American Stations ^ for 
the Period included between the \st or \^th October 1843 and 
the 29th February 1844 ; together with the Difference of each 
hourly Value from the Mean of the whole ; expressed in arc. 



Local 


Athabasca. 


Sitka.* 


Toronto. 


Philadelphia. 


Mean 
Time. 










Scale. 


Diif. 


Scale. 


Diff. 


Scale. 


Diff. 


Scale. 


Diff.* 


Midn. 


419-07 


/ 
-1-86 


429*48 


+ 0-92 


126*51 


1 
+ 0*36 


547*52 


+ 0-S8V 
+ 0*19 \ 


13 


419-39 


-1*54 


429-42 


+ 0-89 


126*25 


+ 0*17 


547-12 


14 


421-83 


+ 0-90 


430-08 


+ 1-26 


126*02 


+ 0*01 


546*98 


+ 0*13 


15 


422-54 


+ 1-61 


430-06 


+ 1*25 


126*50 


+ 0*35 


547-46 


+ 0*35 I 


16t 


426-76 


+ 5-83 


430-20 


+ 1-32 


126*91 


+ 0*65 


547*66 


+ 0*54 


17 


429-20 


+ 8-23 


430- 54 


+ 1*51 


127*09 


+ 0*78 


548*00 


+ 0" 


18 


426*81 


+ 5-84 


433- 74 


+ 1*63 


127*30 


+ 0*93 


548*82 


+* 


19 


426-49 


■k-S'S6 


431-08 


+ 2*81 


128*14 


+ 1*54 


550*98 


+ , 


20 


424-83 


+ 3*90 


430-90 


+ 1-71 


128*74 


+ 1*97 


551*38 


+ i 


21 


424-69 


+ 3*76 


429*50 


+ 0*93 


128*71 


+ 1*95 


550*82 


+ E 


22 


422-26 


+ 1-33 


426*82 


-0*55 


126*98 


+ 0*70 


547*30 


+ a 


23 


417*95 


-2-98 


424' 92 


-1*60 


124*32 


-1*22 


543*82 


-r 



y 



* In every instance in 'which the observations at Sitka are referred to, the mean foi 
month of November 1843, as given in the Annuaire Magnetique^ &c, has been correctec 
adding 23* 2 div. to each scale reading of Declination from 1' 0^ to 14<* 10*^ Gott, being 
difference between the means for the 24^ before and after the last-named hour. T\ 
difference b permanent, and appears due to some accidental cause, although no explanatii 
of it IB given. 

t O** Gottingen mean time at Lake Athabasca. 



; 
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Table V, — continued. 








Mean 
Time. 


Athabasca. 


Sitka.* 


Toronto. 


Philadelphia. 


Scale. 


Diff. 


Scale. 


Diff. 


Scale. 


Diff. 


Scale. 


Diff. 


Noon 


417'00 


-3*93 


423*14 


/ 
-2*59 


122-27 


-2*70 


540-92 


/ 
— 2*62 


1 


416-04 


-4*89 


422*82 


-2*77 


121*39 


-3*33 


540-14 


-2-97 


9 


415-72 


-5-21 


422*52 


-2*93 


121*83 


-3-02 


541*02 


-2*57 


S 


416*74 


-4-19 


424- 10 


-1-95 


123-00 


-2-17 


542-50 


-1:90 


4 


417-70 


-3-23 


425*22 


-1*44 


124*17 


^1-32 


543-90 


-1*27 


5 


418-05 


-2*88 


426-58 


-0*68 


125*23 


-0*56 


545-43 


-0*57 


6 


419-13 


-1*80 


427-44 


-0*20 


126-32 


+ 0-22 


546-62 


-0-03 


7 


419-61 


-1*32 


426-64 


-0*65 


126*73 


+ 0*52 


547*58 


+ 0-40 


8 


419*75 


-1*18 


428*44 


+ 0*29 


127-34 


+ 0*96 


548-56 


+ 0*84 


9 


420' 01 


-0*92 


428*52 


+ 0*39 


127*87 


+ rs4 


549* 10 


+ 1*10 


10 


420*70 


-0-23 


428*86 


+ 0*58 


127*88 


+ 1-35 


548-94 


+ 1*02 


11 


420*90 


-0*03 


429*44 


+ 0*90 


126*87 


+ 0*62 


548*14 


+ 0-65 




420*97 


427*81 


126*01 


546*69 





The observations were taken 5™ before the hours named at Lake 
Athabasca^ 28™ after the hours named at Sitka^ 3*" after at Toronto, 
and 19"" after at Philadelphia. 

It appears that the mean diurnal changes of Declination at Jjske 
Athabasca follow the same law as at all the other stations, so far as 
relates to the principal minimum or westerly extreme of the 24**, 
which occurs at 2 p.m. ; from this hour the Declination continues to 
increase until 11 pm. ; it shows a westerly tendency at midnight and 
1 A.M., after which it increases again, at first slowly, but between 
3** and 4** a.m. with rapidity, imtil it attains its maximum or easterly 
extreme between 4** and 7** A.M., after which it begins a westerly 
course, conducting to the minimum at 2 p.m. This occurrence *^ 
strongly marked maximum at the earlier hours of the morningp 
not been observed at any other station.* ^ 

It has been shown by Colonel Sabine, from the observations^ 
Toronto, that no continuance of observation wiU give a strici 

* A second Declinometer, having a Magnet of only two inches in length, was obse? 
from the 16th December to the 29th February. The means by 58 complete day& 
observation in this period are given below : 













Table VL 














M.T. 


Midnt. 


13. 


14. 


1ft. 


16. 


17. 


18. 


19. 


20. 


21. 


22. 


23. 




Scalo . 
Differmoe 


228-80 
-1-46 


228'S3 

/ 
-1-82 


232*09 

/ 
+1-74 


233*28 
+2-98 


236*46 

/ 
+611 


280*29 

/ 
+8*94 


235*93 

/ 
+5-58 


236*77 

+5-42 


234*67 
t 

+4*82 


234*08 
+4*63 


231*05 

/ 
+0*70 


228*77 

t 
-8-68 






Noon. 


1. 


2. 


3. 


4. 


6. 


6. 


7. 


8. 


0. 


10. 


11. 


Mean. 


rcncB 


228-07 
-3-28 


224-37 
+5-78 


223-63 
-6T2 


225*60 

/ 
-4*76 


226-81 
-3-64 


227*28 
-3*07 


223-32 
+203 


220*40 
-006 


229*68 
-0*67 


220*30 

/ 
-006 


220-24 
-1*11 


230*80 
+0*45 


230*36 
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normal curve^ or one wholly free from the effects of dbturbance, 
smce the difiturbing causes are not entirely irregular in their action^ 
but have a preponderating influence in one direction. It will be 
Bho¥ai below that this remark applies equally at the stations under 
consideration^ consequently the foregoing mean cannot be regarded 
as a true representation of the normal curve at Lake Athabasca. 
This can only be obtsdned by some selection of undisturbed days, 
and the next Table has been formed as an approximation to it. It 
contains the mean by all those days on which no extra observations 
were made, assuming that circumstance to be a proof of the absence 
of any decided disturbance. They amount to 46> and the mean of 
the same 46 days at Toronto, which have been formed into a similar 
abstract, ftimishes a direct comparison of the mean diurnal 
movement, iminfluenced by disturbance, or nearly so, at these two 
stations. 

Table VIL 



Local 


L. Athabasca. 


Toronto. 


Local 


L. Athabasca. 


Toronto. 


Mean 
Time. 






Mean 
Time. 






Scale. 


Diff. 


Scale. 


Diff. 


Scale. 


Diff. 


Scale. 


Diff. 


Midn. 


420-85 


/ 
-0'9l 


416*36 


/ 
+ 0*06 


Noon 


418-68 


/ 
-3-08 


412-87 


/ 
-2-46 


IS 


421-68 


-0-08 


416*34 


+ 0-04 


1 


417-21 


-4-55 


411-97 


-3-11 


14 


421-37 


-0-39 


416-27 


-o-oi 


2 


417-81 


-3-95 


412-24 


-2-92 


15 


422*92 


+ 1-16 


416-77 


+ 0-35 


3 


418-44 


-3*32 


413-65 


-1-90 


16 


424-91 


+ 3-15 


417-55 


+ 0-92 


4 


419-39 


-2-37 


414-85 


-1-03 


17 


425-57 


+ 3-81 


417-81 


+ 1-10 


5 


419-90 


-1-86 


415-89 


-0-28 


18 


425-31 


+ 3*55 


417-48 


+ 0-87 


6 


420- 30 


-1-46 


416-58 


+ 0-22 


19 


425-57 


+ 3*81 


418-05 


+ 1-28 


7 


428-88 


-0*88 


416-82 


+ 0-39 


V-. 


,4^5- 86 


+ 3*60 


418-72 


+ 176 


8 


420-93 


-0*83 


417-38 


+ 0-79 


LoJ 


425-40 


+ 3*64 


418-60 


+ 1-67 


9 


420-98 


-0-78 


417*60 


+ 0*95 


Ti<^ 


424-04 


+ 2-35 


417-11 


+ 0-60 


10 


422-25 


+ 0-49 


418-06 


+ 1-28 


420-65 


-l-ll 


414-85 


-1*03 


11 


421-91 


+ 0-15 


417-11 


+ 0-60 


^ 


421-76 


416-29 





lit appears that a partial rejection of the more disturbed days at 
ike Athabasca has the effect of throwing back the hour of greatest 
<^sterly deviation to 1 p.m., but occasions very littie change, and 
none of a systematic character, in the mid-day or afternoon branches 
^ of the curve. The principal effect is shown in the reduction of the 
daily variation between midnight and 10 A.M. The maximum at 
5 A.M. disappears, and in its place we have a nearly uniform value 
prevailing from 5^ to 9** a.m. constituting the easterly extreme of the 
24^, but materially less in amount than the corresponding value 
before the rejection, thus proving the unusual maximum in question 
to be the effect of disturbance. The inferior maximum at 1 1 p.m. is 
thrown back to 10 P.M., but the succeeding minimum is scarcely 
affected. The mean curve given by the corresponding 46 days at 
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Toronto differs so little from that of the whole period^ that when 
drawn on a scale of 10' to one inch they can scarcely be 
distinguished. 

Proceeding now to the observations at Fort Simpson, we find the 
same peculiarity in a more marked degree, as may be expected from 
the greater magnitude of the daily ranges observed at this station. 
The incomplete days here are not omitted, as they form rather too 
large a proportion of the whole to be passed over. There were 46 
days of observation, of which number twelve are imperfect. The 
omissions occur as follows, at 

0** Gott. or 15*^ of Table VIII. 5 

1 „ 16 „ 6 

2 „ 17 „ 2 

3 „ 1 „ 1 
consequently, the two first alone can be materially affected, and at 
twenty of the twenty-four hours the means are strictly comparable. 
In one of the cases at each of the above-named hours an observa- 
tion taken late has been employed. 

Table VIIL 
Mean Diurnal Curves of Declination at all the American Stations for 
April and May 1844, together toith the Difference of each hourly 
Value from the Mean of the whole ; expressed in arc. 



Local 


Fort Simpson. 


Sitka. 


Toronto. 


Philadelphia. 


Mean 
Time. 


















Scale. 


Diff. 


Scale. 


Diff. 


Scale. 


Die*. 


Scale. 


Diff. 


Midn. 


385-31 


/ 
- 5-24 


432*80 


/ 
+ 1-91 


126-17 


1 
+ 1*13 


552-95 


+ 0-91 


IS 


387*98 


- 2*60 


433*15 


+ 2*10 


126' 34 


+ 1*26 


553- 10 


+ 0*98 


14 


394' 54 


+ 3*96 


433-05 


+ 2-04 


126-40 


+ 1*30 


552-70 


+ 0-79 


\5* 


399-05 


+ 8*47 


433-35 


+ 2-22 


126*67 


+ 1*49 


552-90 


+ 0-88 


16 


402-64 


+ 12-06 


432-80 


+ 1-91 


126-89 


+ 1-65 


553-35 


+ ro9 


17 


410-47 


+ 19-89 


435-25 


+ 3*27 


127*67 


+ 2*21 


555- 10 


+ 1-88 


18 


410*90 


+ 20-32 


436-40 


+ 3-91 


129*19 


+ 3*31 


557-50 


+ 2*97 


19 


412-49 


+ 21*91 


438-15 


+ 4*88 


129*70 


+ 3*68 


558-45 


+ 3-40 


20 


408*98 


+ 18-40 


439*35 


+ 5*55 


130-40 


+ 4*18 


558*50 


+ 3-42 


21 


401*86 


+ 11-28 


437*95 


+ 4-77 


129*21 


+ 3*33 


556*00 


+ 2*29 


22 


395*22 


+ 4-64 


433*45 


+ 2-27 


125*45 


+ 0*61 


551-30 


+ 0*16 


23 


388-72 


- 1*86 


429*05 


-0-17 


121-60 


-2-16 


5A6'65 


-1*95 


NOOD 


385-02 


- 5' 56 


424*15 


-2- 89 


118-45 


-4-44 


542' 55 


-3*81 


1 


382-31 


- 8*27 


421*45 


-4*38 


117-05 


-5*45 


540*35 


-4*57 


3 


380*03 


-10*55 


418*85 


-5*83 


116*88 


-5*57 


541*25 


-4*40 


3 


S80-01 


-10*57 


418*50 


-6-02 


118*14 


-4-66 


542-70 


-3*29 


4 


380- 70 


- 9*88 


419*30 


-5*57 


120*07 


-3-27 


546*05 


-2*22 


5 


379*35 


-11*23 


420*80 


-4-74 


122-16 


-1*76 


548*85 


-0*95 


6 


379-61 


-10*97 


424*55 


-2*66 


123*19 


-1*02 


549*40 


-0-70 


7 


382-63 


- 7*95 


426-65 


-1*50 


124*33 


-0*19 


551*70 


+ 0*34 


8 


380*23 


-10*35 


427*30 


-1*14 


124*42 


-0*13 


551*10 


+ 0*07 


9 


381-58 


- 9*00 


428*05 


-0*72 


125*76 


+ 0-84 


552*45 


+ 0*68 


10 


381*13 


- 9*45 


429*60 


+ 0*14 


127*33 


+ 1*97 


554- 15 


+ 1*45 


11 


383-07 


- 7*51 


430*40 


+ 0*58 


126*77 


+ 1-56 


55S'65 


+ 1-23 


Means - 


390*58 




459-35 




124-60 




550*95 





* 0^ of Oottingen mean time at Fort Simpson. 



16 DECLINATION. 

The observations at Fort Simpson were made 15"* after the houi* 
named, the rest as before stated 

It will be seen that a remarkable difference exists in the amount 
of the daily movement at Fort Simpson and Lake Athabasca, 
although the diurnal law is nearly the same. It is difficult to attri- 
bute this altogether to change of locality, which in this case involves 
but a slight change of magnetical position* ; we are therefore led to 
connect it with the advance of the season. On referring to the 
Table, it will be seen that the westerly extreme at 2 p.m., which is 
so well marked at Toronto .and the lower stations, is here prolonged 
for nearly four hours, during which space the magnet does not 
sensibly deviate from it After 7 p.m. it returns to the eastward^ 
but so gradually as not to attain its mean, or zero value, before 
2 A.M. instead of 8 p.m., as at Toronto. Then commences a sudden 
and rapid increase, leading to a maximum at 7 A.M., after which a. ' 

steady and rapid westerly movement takes place, which attains its I 

limit, as already stated, at or about 2 p.m., and amounts to the very 
large mean quantity of Z2\ The sun was above the horizon 15*^ 44"* 
on the middle date at this station, and 6^ 56*^ on the middle date at 
Lake Athabasca, which correspond to 13^ 48" and 8*" 44°* on the 
same dates at Toronto respectively. Notwithstanding this great I 

difference in the length of the day in December and April, it will be j 

observed that the magnet in its regular westerly movement from | 

7 A.M. to 2 P.M. cuts the line of mean at or near the same hour in ' 

both periods, as it does also on its return at night towards its 
easterly extreme. When referred to the westerly limit, or lowest 
mean value, as zero, instead of to the mean of the whole twenty-four 
hours, the diurnal changes at Lake Athabasca for the afternoon 
branch do not exceed, but, upon the whole, rather fall short of those 
at Toronto, and at Fort Simpson they are less than those at Toronto 
for ten hours following that epoch, namely from 3** to 12^ inclusive. 
It is the nocturnal branch at both stations which occasions the great 
apparent excess of their diurnal changes above the changes at 
Toronto. 

The persistency of the magnet at its westerly extreme, in April 
and May, is strongly contrasted with a similar persistency at its 
easterly extreme, which appears to be one of the principal 
characteristics of the curve at Lake Athabasca in the winter. We 
see by Table IV. that when free from the effect of disturbances, the 
easterly maximum is maintained from 5^ to 9'' A.M., which suggests 
the inference that the effect of the advance of the season on the 

* The Horizontal Force is 2*02 at Lake Athabasca, and 1*95 at Fort Simpson; the 
inclination is 81° 37'' 6 and 81° 52'* 3, the total force 13' 92 and 13' 84, at the same stations 
reepectivelj. 
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daily curve is analogous to that of the sun's diurnal progress^ the 
increased power of the sun being attended by a determination of the 
north end of the magnet to the west, its diminished power by a 
determination of the same end to the east. 

Comparing together the means of the four American stations for 
the two periods under discussion, we find that besides the different 
amount of the daily changes shown^ they have peculiarities of a 
systematic character, which is apparent more particularly in those of 
the spring months, but not so decidedly in either group as in those 
of the bifilar. Referring first to the curves for April and May, it 
appears that the magnet attains its daily limit to the westward at 
nearly the same hour at Toronto and Philadelphia, namely, 2 p.m. 
or thereabouts, and then commences an immediate return towards 
its mean position; it reaches the same limit about half-past three at 
Sitka, and its return is more gradual It would appear from the 
general character of the curve at Fort Simpson that its taming hour 
is there as late as 5 or 6 f.m., and the return is effected still more 
slowly. The hour of attaining the easterly limit does not appear 
to vary much. The number of hours at which the magnet is to the 
eastward of its mean position is, however, considerably less at the 
more northern than at the southern stations, which results from 
the easterly tendencies during the night having the effect of nusing 
the mean scale reading, and throwing the readings in the latter hours 
of the afternoon and evening relatively to the westward. The numbers 
for the winter group ore sixteen at Philadelplua, seventeen at Toronto, 
fourteen at Sitka, and nine at Lake Athabasca ; for the spring group, 
sixteen, fourteen, thirteen, and nine respectively. 

The mean scale readings at both stations show an increase of 
Easterly Declination, which was slight in the winter months, and 
very rapid in the spring. Taking the means for each fortnight, and 
referring them to absolute values, we have the following series. 
The approximate means for the same periods at Sitka, are inserted 
for comparison. 

Table IX. 





Sitka. 


Lake AthaUasca. 


1 scale divistoQ » O'* 553, 






1843. Oct. 16 to Oct. 21 - 




o t 

414*24=28 35-8 E. 


Oct 22 to Nov. 4 


... 


415-84=28 37*4 


Nov. 5 to Nov. 19 - 


... 


416*61=28 38*2 


Nov. 20 to Dec 3 - - 


427*94 


417*58=28 39*2 


Dec. 4 to Dec. 17 - 


423-02 


419*28=28 40-9 


Dec. 18 to Dec. 31 - 


427 '74 


421-26=28 42-9 


1844. Jan. 1 to Jan. 15 - • 


427*54 


425*71=28 47*3 


Jan. 16 to Jan. 29 - 


424*25 


427*32=28 48-9 
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DEGLINAI'IOK. 
Table IX. — continued. 





Sitka. 


Lake Athabasca. 


1844. Jan. 30 to Feb. 12 - 


420-69 


o / 

423-32=28 44-9 E. 


Feb. 13 to Feb. 28 


423-47 


424-63=28 46-2 


Feb. 26 to Mar. 10 - 


426-95 


Fort Simpson. 


Mar. 11 to Mar. 24 - 


427 '84 


/ 


Mar. 25 to April 7 - 


481-93 


358-14=36 53*1 E.» 


April 8 to April 21 - 


429-44 


385-92=37 26*9 


April 22 to May 5 - 


431-58 


400-33 = 37 41-3 


May 6 to May 19 - 


433-17 


418-21=37 59*2 


May 20 to June 2 - 


431-69 





The regular character of the progression makes it difficult to 
attribute the easterly movement, from October 16th to the end of 
January, to any accidental or instrumental cause, still more so the 
much more rapid movement in April and May ; the latter is the more 
difficult to account for, as the effect of Disturbances at Fort Simpson 
in those months appears to have been less exclusively easterly than 
during the previous period at Lake Athabasca. The means at Sitka, 
which are derived for the present comparison from the three equi- 
distant observations of 0**, 8^, and 16^, Gbtt., show no similar tendency 
from November to January, and but a slight one from February to 
May. We have, however, a similar result from the observations of 
Sir John Franklin at Great Bear Lake in 1826, which give the mean 
Declination in February 38Mr"6, and in March 38^ 50' 2 E. 
As no observations were made by Sir J. Franklin at those hours of 
the night which are now shown to include, in these latitudes, the 
extreme easterly movements, the difference in this case is probably 
within the truth. The effect of Disturbances being greater in March 
than in February, would have increased the relative easterly value of 
the former month. 

In all the foregoing tables, the movements of a three inch-magnet 
at one station have been regarded as comparable with those of a 
fourteen-inch magnet at the other, without consideration of the 
difference of their size and weight. It appears, however, from a com- 
parison of the mean diurnal curves, deduced from observations of two 
magnets of these dimensions respectively at Toronto, that there is a 
slight and apparently specific difference between them. The 
diurnal variation by the small bar is greatest from 8 p.m. to 5 A.M., 
and least from 6 am. to 8 p.m., with an exception at 1 p.m. only ; that 
is to say, the Declination by the larger magnet is slightly more 

* The regular division is continued at Sitka ; at Fort Simpson the fortnights are taken 
fro'Ji April 1st to 14th, and so on. 
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easterly during the day^ and less easterly during the night, than the 
Declination by the smaller bar, and this peculiarity presents itself in 
every month, but the amount is not sufficient to affect any of the 
foregoing condusious. A difference of a similar nature is observable 
between the mean diurnal curves by two bifilar magnets of corres- 
ponding dimensions. 

Table X. 

Comparison of the Diurnal Variation of Declination from the Register 
of a large and small Declinometer at Toronto in 1847. 



Mean 


14-Itich Ma^et. 


S-lnch Magnet. 


Time. 


June. 


July. 


Aug. 


Mean. 


June. 


July. 


Aug. 


Mean. 


h 
16 


+ 1-53 


+0-40 


/ 
+2-27 


/ 
+ 1-40 


/ 
+ 1-53 


+0-51 


/ 
+2-40 


+ 1-48 


17 


+ 2*73 


+ 1-60 


+ 3-68 


+ 2-64 


+2*80 


+ 1*83 


+ 4'04 


+2-89 


18 


+ 5-25 


+ 6-04 


+6*05 


+5-78 


+ 5-05 


+5-77 


+6-08 


+6 "63 


19 


+ 5-98 


+ 7-17 


+ 8-47 


+ 7-21 


+5-73 


+6*67 


+7-95 


+6-78 


20 


+6-16 


+ 6-93 


+8*15 


+ 7-08 


+ 5-88 


+6-74 


+7-75 


+6-79 


21 


+ 4-49 


+499 


+ 5-92 


+5-13 


+ 4-34 


+4-61 


+5-55 


+4-83 


22 


+ 1-77 


+ 1-01 


+0-89 


+ 1-49 


+ 1-62 


+ 1-00 


+0'68 


+4*10 


23 


-1-89 


-2-01 


-3 '12 


-2-34 


-1-89 


-2-80 


-3 15 


— 2"61 


Noon 


-4-87 


-5-61 


-7-43 


-.5-97 


— 5-05 


— 5*64 


-7-36 


—6*02 


1 


-6*31 


-6*78 


— 9-20 


-7*43 


-6-39 


-6-34 


-8-95 


-7-23 


2 


-5-95 


-5-93 


-8-23 


-6-70 


-.6-08 


-6-15 


-8-28 


-6*84 


3 


-5-02 


-4*76 


-6-05 


-5*28 


-5-19 


-4-97 


-6-50 


-5*55 


4 


-3*43 


-3-03 


-3-84 


—3-43 


-3 '65 


-3-20 


-4'06 


-3 "64 


5 


-1-88 


-0-97 


-2-03 


-163 


-2-05 


-ro2 


—2-21 


-1-76 


6 


-ro2 


-0*29 


-0-20 


—0*50 


-no 


-0 36 


-0-33 


—0*60 


7 


-0*11 


-0-74 


—0-48 


-0-43 


-0*15 


-0-73 


-0*42 


—0-43 


8 


+0'14 


-0-27 


-0-32 


—0*15 


+0-43 


-0-08 


-0-18 


+0-06 


9 


-0-17 


—0-59 


+ 1-35 


+0-20 


+0*12 


-0 30 


+ 1-71 


+0'51 


10 


+0-74 


+ 1*36 


+0-52 


+0-87 


+ 1-08 


+ 1-75 


+0-75 


+ 1-19 


11 


+roo 


+rio 


+0-29 


-fO-80 


+ 1-20 


+ 1-39 


+0-68 


+ 109 


Midn. 


+.1-25 


+0-82 


+0-53 


+0*87 


+ 1-49 


+ro7 


+0-73 


+rio 


13 


-0*07 


-0-05 


+ 1-24 


+0-37 


+0-29 


+0-10 


+ 1-45 


+0-61 


14 


-026 


— 0*13 


+0-76 


+0*12 


-0*05 


+0-03 


+0-86 


+0-28 


15 


-0-07 


+0*54 


+0-68 


+0-38 


+0-05 


+0-59 


+0*81 


+0-48 
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SECTION n. 
BIFILAR MAGNETOMETER. 



The instrument employed was a small transportable bifikr^ pro- 
vided with a hollow 3* 0-inch magnet, weighing 207 grains. The 
reading telescope was carried by an arm connected with the base of 
the instrument, so that the copper box and suspension apparatus 
turned with the telescope. The azimuth circle read by verniers to 
single minutes, the torsion circle to 5' ' 0. The suspension silk was 
about 9 inches long. The arc value of each division of the scale 
attached to the telescope was 2''0. 

Adjvstmenty 13th October 1843. — (1.) The reading telescope was 
brought to the magnetic meridian by- attaching the magnet to an 
nnifilar suspension and bringing the central division of the scale 
(210) to the wire. The azimuth circle read 302° 55' , declination 
428, whence 302° 45' corresponds to the scale reading 418*0 found 
at the next step. 

(2.) The magnet was next attached to a bifilar suspension of 

waxed silk, the north end pointing to the north, and the torsion 

circle turned until the same division was on the wire, showing the 

plane of detorsion to coincide with the meridian. At the first trial 

the force of torsion was too great, the interval of the threads was in 

consequence reduced ; this, however, altered the position of the plane 

of detorsion, and it appears that in adjusting it afresh to the 

meridian, the telescope was inadvertently moved 34' to the west, the 

next reading of the horizontal circles being 302° 11' instead of 

302° 45'. The plane of detorsion, therefore, instead of being in the 

meridian, was in such a position as to deflect the magnet 34' to the 

westward, or rather, correcting for a small change of declination, 

33'* 2 to the westward. If (m) and (??) be the angles at which the 

magnetic force and the force of torsion act on the magnet, we have 

^ .,., . F sin t; , . 1 
in every position of equmbnum tv = z- > ^^d in the present case 

F 

-n = 0*86, and i£ = 33' '2, hence v = 28' '4, and the angle 

tt + t? = 61''6, being the angle by which the plane of detorsion 
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differed from the meridian to the westward. The reading of the 
torsion circle was 58° 50', whence the true position of the plane of 
detorsion was 58** 50' + 1° 1' ' 6 = 59*^ 61" 6, which is the datmn em- 
ployed Declination 418 ' gcale reading of bifilar 209 ' 6 (for 210). 
(3.) The telescope was now turned 90° in azimuth, from the 
assumed meridian, or 90° 33^*2 from the true one; the division of 
the scale at right angles to it was therefore 226*6 instead of 210, 
and the torsion circle being turned until the scale read 208, the 
magnet was carried 37" 2 beyond the position intended, namely, that 
at right angles with the magnetic meridian. The torsion circle read 
0° 15' Declination 4165. 

In the equation tst = - — we have therefore u n 90° 37' '2 
^ ix sm li 

instead of 90°, which somewhat diminishes the sensibility of the 

adjustment, but is otherwise unimportant, t? = 59°5r'6 — 0° 15' = 

59° 36" 6, also a zz 2''0, whence the value of one division of the 

scale in parts of the Horizontal Force was 

A = a cotan v - 0003432. 

Increasing numbers denote increasing Horizontal Force. 

It appears that the scale readings decreased regularly until 
January, showing the north end of the magnet to be carried from 
the meridian to the south of west ; the readings increase again in 
February, and this circmnstance, coupled with that of a contrary 
change in the inclinometer scale readings, makes it appear that in 
part, at least, the effect was due to a real increase of Inclination and 
decrease of Horizontal Force in the winter months, having respec- 
tively their maximum and minimum in the latter iK)rtion of the 
month of January. Mixed up with this periodical change there is 
probably also a loss of magnetic moment in the bifilar bar, and an 
increase of permanent magnetism in the soft iron bar of the 
inclinometer. The fortnightly mean scale readings of both instru- 
ments are collected in the following table. Dr. Lloyd having shown 
that any three equi-distant observations give, very nearly, the true 
mean of the twenty-four hours, that principle has been applied in the 
present and all the similar tables, to obtain true mean scale readings 
for days on which one or more observations were omitted, by the 
simple proceeding of omitting, also, the correi^ponding readings of 
the imperfect triplet or triplets, and taking a mean of the remainder 
or perfect triplets. 
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Table XL 
Fortnightly Mean Scale Readings of the Bijilar and Inclinometer at 

Lake Athabasca. 



Bate. 


Period. 


Bifilar. 


Tnclino- 


1 






meter 






Observed. 


Temp. 


Corrected. 


Angle u. 


corrected. 


1843 


Oct. 15 to Oct 22 


247-32 


o 
51-07 


254-39 


o / 

89 04 




99 


Oct. 23 to Nov. 5 


232-01 


43-68 


234-60 


89 44 





>9 


Nov. 6 to Nov. 19 


210-78 


43-63 


213*31 


90 27 


120-12 


9» 


Nov. 20 to Dec. 3. 


183-93 


41-64 


185-08 


91 23 


139-55 


» 


Dec. 4 to Dec. 17 


174-17 


41-33 


175-10 


91 43 


161-80 


n 


Dec. 18 to Dec 31 


171-41 


37-19 


169-46 


91 54 


169-80 


1844 


Jan. 1 to Jan. 15 


152-72 


30-90 


146-32 


92 41 


194-65 


yy 


Jan. 16 to Jan. 29 - 1 


140-67 


25-51 


130-29 


93 13 


209-74 


yf 


Jan. 30 to Feb. 12 


144*94 


41-76 


146-17 


92 41 


195-83 


» 


Feb. 13 to Feb. 27 - 1 


174-20 


44-87 


177-63 


91 38 


197-14 




91 34 





The first fortnight has only half weight. 

The coefficient of Temperature of the bifilar magnet was ascer 
talned after its return to Toronto, in January 1845. A 
deflections on different days gave the following results : — 
January 8, 1845, g = 0*0003128 



series 



of 



0003009 
0001784 
0001941 
0001818 
The mode of proceeding 



10 „ 

11 „ 
14 „ 
17 „ 

The mean of the whole is 0' 0002336. 
was the same in each case. The temperature of the magnet was 
raised at once from the lowest to the highest point, being about 40° 
Fahr. and 90° respectively, and three sets of readings taken at each, 
with an interval of 5" between them, the bar being previously 
allowed 15™ to acquire the temperature of the sun-ounding water ; 
the Declination and Horizontal Force were also observed at the same 
time. As the two first of the above values differ materially from 
the rest, the experiment was repeated in 1848 under similar arrange- 
ments, except that the change of temperature at each alternation 
was from 40° to 60° and no higher temperature was employed, the 
intervals were also reduced to 4 minutes between each set, and 10 
minutes between each alternation : 

March 4, y = 0' 0002472 

6 0002138 

7 '0002874 
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The mean of these is 0*0002495, not materially different from the 
fonner value. Lastly, the mean of both sets is, 

q- 0' 0002396 

And adopting this value, we have the ratio ^ jOr the change in scale 

divisions for a change of temperature of 1° Fahr. == 0'70. The 
whole of the readings in the abstracts have been reduced to the 

uniform temperature of 40^ with an approximate coefficient t- = 

* 66, which occasions, however, an error of only 2 ' 1 divisions at the 
extreme temperature recorded, a quantity so small, as compared with 
the extent of other changes, that it has not been thought necessary 
to correct the work. The more accurate coefficient has been em- 
ployed below in deducing the mean diurnal curve, and in correcting 
the observations on term day, and disturbances. 

Horizontal Force. 

In Absolute Measure. —The observations of the Absolute Horizontal 
Force made at Lake Athabasca and Fort Simpson have been 
published in detail by Colonel Sabine (Contributions to Terrestial 
Magnetism, No. VII.), but it may be convenient to repeat the par- 
ticulars here. Six deflecting magnets, varying in length from 3 * 6 
inches to 2 * inches, were employed at both stations ; two of these, 
Nos. 30 and 31, of three inches in length, were considered the 
standard bars, and the others employed for verification. The whole 
of the magnets were suspended for vibration by a silk fibre attached 
directly to the bar, without the addition of any stirrup ; bars 30 and 
31 were also vibrated in a stirrup, the weight of which was 322 
grains, thus giving a second and independent value of the term m X. 
The amount of inertia of each suspension was found by vibrating the 
magnet with and without the addition of carefully turned brass 
rings, according to the method recommended by Dr. Lamont. The 
following are the mean values : — 

Bar 30. Bar 31. 
Log. w «A for vibration without the stirrup 1 ' 33408 1 ' 33952 
Log. 5r 2* for vibration in the stirrup 1* 50167 1 * 50521 

The observation at Lake Athabasca was commenced on the 
13th October, shortly after completing the adjustment of the bifilar 
already described ; the experiments of deflection with four bars were 
completed on that day, and with the other two on the following 
day. The bars were vibrated without the stirrup on the 14th, and 
with it on the 20th, each experiment being connected with scale 
readings of the bifilar. The observation was repeated in March 
1844. 
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The mean value by the other four bars in October was 

X = 2030 
which agrees nearly with the mean deduced from the observations of 
Bars 30 and 31 ; but it has not been employed^ as three of them were 
corrected with an assumed coefficient of temperature, and the value 
of the moment of inertia employed has not been so well determined 
as that for the standard magnets. 

The value of the Absolute Horizontal Force was found to be 

X= 2040 
by the standard bars in July 1844, being an increase of 0*0088 X, or 
-rhr of its whole amount, over the value found in October and March, 
which may probably be attributed to a real increase of that element 
in the summer months. 

Since the publication of the preceding observations by Colonel 
Sabine, Captain Younghusband has succeeded in obtaining a satis* 

factory determination of the value of the ratio — — for Bar 30, the 

tn 

previous results having been obtained without any correction for the 

change in the induced magnetism of the bars under the different 

circumstances of vibration and deflection. Five experiments made 

at Woolwich in May 1847 gave the following results: — 

A^ = 0*00042 

'Wo 

000048 

0* 00037 

000042 

0*00056 
mean of the whole, ' 00045. Assuming the magnetic moment of 
the bar itself at the period of these experiments to have been nearly 
the same as in June 1846, when the absolute intensity was deter* 
mined last with it at Woolwich, we have the means of reducing this 
value of the correction to the value applicable at the northern 
station. 

A 171 A 171^ A^ 
m '^ m^ A 

where A^ = the ratio-^ at Woolwich, and A the same at the 

0*372 0*419 

northern station. A^ = 3^T28 ^^^ ^ ^ 2*022 ^^ Lake Athabasca), 

A 9lf 

whence zr '000218 On applying this correction to the times 

of vibration and the angles of deflection, by the formula given in the 
Supplement to Magnetical Instruciions, jfc, 1846, the difference in the 
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resulting value of X proves to be insignificant ; it is less than 
' 0003, and does not affect the above values, which are not carried 
beyond the third decimal, the effect is negative. 

The foregoing value of the Horizontal Force is not referable to any 
one division on the bifilar scale. The readings of the instrument on 
the 14th and 20th October, taken in connexion with the experiments 
of vibration, differed considerably from the readings on the I3th, 
which were taken with the experiments of deflection. The mean on 
the 13th was 176 at 64'' '6, on the 14th 255*5 at 57*' "4, and on 
the 20th 254 '4 at 50° '4 ; there is therefore a change of about 74 
divisions between the 13th and 14th of October. The greatest 
difference between two successive daily means in the subsequent 
series is 27 '4 div., which makes it probable that the change between 
the 13th and 14th October was partly instrumental, the magnet 
not at once taking up its position of adjustment. As the change of 
reading on the first day of regular observation amounted to 223 ' 8 
div., the amount of this difference did not appear at the time to be 
so great as to call for re-adjustment, but in calculating the obser- 
vation of absolute intensity the observations on the 13th and 14th 
were reduced separately to the mean reading on those days 
respectively, and those on the 20th to the mean of the first week of 
regular observations, which commences on 16th October. The 
instrument had been dismounted before the observation of March, 
but the regular change evinced by the fortnightly means would have 
rendered the zero division of the scale in October, had it been 
determined, inapplicable in succeeding months. 

Changes of the Horizontal Force and Inclination, — These elements, 
especially the last named, like the declination (p. 1.) were found 
to be liable to daily change far exceeding in magnitude anything 
commonly observed at stations in lower magnetic latitudes. The 
daily extremes of both are brought together in the next table. The 
section relating to the inclinometer may be referred to for the 
grounds on which the value of the scale has been assigned. The 
ranges of inclination here given are considered subject to an 
uncertainty not exceeding one tenth of their amount. 
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BIPILAB. is '0003412. 


IXCLINOMETBB 


Date 


In the 

Hourly SerieB. 


Observed. 


BAiueof 
Hor. Force. 


In the 
Hourly Series. 


Observed. 


Approz. 

Ba?geof 

Inclin&tion. 


Scale. 


DV. 


k 


1 


Highest. 
Lowest. 


1 


1 


i 


1 


1 


1 


» 


1 


1 


1848. 
Oct. 16 


300*6 


77-6 


300-6 


770 


•0761 


-0763 


325-9 


86-9 


341-0 


86-9 


431 


/ 
45-9 


0-1806 


17 


292-6 


116-3 


292-6 


680 


•0605 


•0766 


287-7 


116-8 


362-8 


r 97-1 


300 


47-9 


— 


ri8 

T 
(.19 


3110 


231-7 


314' 1 


281-7 


•0271 


'0278 


152-6 


83-6 


158-6 


74-8 


12-4 


14-2 


— 


280-2 
2741 


143-8 
225-0 


322-7 


182*4 


0465 
-0166 


-0649 


269-3 


91-4 


281-2 


50-6 


31-9 


41-5 


— 


80 


266-7 


232-0 


- 


— 


6*9 


- 


0-1747 


21 


277-5 


260-3 


— 


— 


•0069 


- 


2451 


186-0 


- 


- 


10*6 


_ 


— 


22 


S. 


— 


- 


— 


- 


- 


S. 


- 


— 


- 


- 


— 


— 


23 


276-9 


226-1 


- 


- 


•0173 


- 


269-5 


241-9 


- 


- 


4-8 


— 




24 


246-8 


153*6 


246-8 


144*9 


•0818 


•0348 


328-2 


286-1 


849-7 


236' 1 


16*2 


19-8 




26 


240-2 


164-4 


240-2 


0-9 


-0259 


'0816 


382-2 


248-3 


556-2 


248*3 


14-6 


53-8 


— 


26 


240-8 


111-8 ' 240*8 

1 


111-8 


-0440 


•0440 


391-6 


240-6 


391-5 


240*6 


26-0 


260 


— 


27 


231-6 


63-4 ; 231-5 


52-6 


-0673 


•0611 


414-7 


240-3 


440*8 


24e*8 


28-9 


34-9 


— 


28 


272-2 


160-2 1 - 


- 


•0382 


- 


307-7 


2520 


- 


- 


9-7 


— 




29 


8. 


— 


— 


- 


- 


_ 


S. 


- 


- 


— 


- 


— 


— 


SO 1 288-5 


156-4 


288-5 


88-6 


•0431 


-0609 


390-2 


268-9 


492-7 


258*9 


20-9 


40-8 


— 


31 


279-7 
268-7 


178-3 
219-4 


298-9 


155-1 


•0346 
-0168 


'(M80 


8410 


266-6 


378-0 


265*6 


14-9 


21-3 


~~ 


Not. 1 


133-4 


81-6 


- 


- 


8-8 


- 


0-1708 


2 


266*3 


117*9 


278-3 


81-2 


•0606 


-0673 


265-3 


81-1 


286-5 


51*7 


29-7 


40-1 


— 


3 


238-9 


129-9 


— 


-- 


-0031 


— 


222-0 


99-9 


- 


— 


20-8 


— 


— 


•4 


248-6 


198-0 


— 


— 


-0190 


- 


117-1 


99-8 


- 


- 


2-9 


— 


— 


5 


S. 


— 


— 


- 


- 


- 


8. 


- 


- 


— 


— 


— 


— 





267-1 


156*8 


267-1 


156-8 


•0187 


-0137 


22:J-4 


102-6 


223-4 


100*5 


20-6 


20-9 


— 


7 


246-9 


227-1 


— 


— 


•0067 


- 


125-9 


101-2 


- 


- 


4-2 


— 


— 


8 


240-0 


133*1 


240*0 


122-1 


'0391 


-0133 


217-2 


70-1 


232-7 


701 


25-1 


27-8 


— 


9 


240-9 


166-7 


210.9 


127-8 


'0287 


-0386 


191-5 


91-8 


224-3 


91*8 


170 


22-6 


— 


10 


223-6 


169-8 


223*6 


122-7 


•0183 


•0344 


168-2 


109*2 


221-5 


109*2 


10-1 


191 


~ 


11 


283-8 


186-6 


— 


- 


•0166 


- 


144-1 


93-8 


- 


- 


8-7 


— 


— 


12 


a 


— 


- 


— 


- 


- 


8. 


- 


— 


— 


-- 


— 


— 


13 


239-6 


100-6 


289-6 


106-6 


-04M 


-0457 


243-9 


100-6 


243-9 


100*5 


24-6 


24-5 


— 


14 


216-1 


196-2 


281-4 


196-2 


•0068 


-0120 


134-5 


102-9 


134-6 


86*0 


5*4 


8-4 


— 


IB 


215-7 


176-6 


— 


- 


0133 


- 


151 1 


109*6 


— 


— 


71 


— 


— 


16 


287-6 


196-9 


287-6 


196-9 


•0140 


-0142 


184-1 


84-2 


184-1 


82-2 


8'5 


8-8 


— 


17 


221-8 


196-6 


— 


— 


•0068 


- 


126-9 


116-8 


— 


— 


1-9 


— 


— 



* Imperfect day. 
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BIFILAB. it» 0008412. 


IXCLINOHBTER. 


DBte 
CMtt. 


In the 
Hourly Series. 


Obscn-ed. 


Hor.Foroe. 


In the 
Hourly Series. 


Obsenred. 


Approx. 
Bangeor 


Soile. 


I>«y. 


H 


1 


Highest. 
Lowest. 


» 


1 


1 


1 


1 


1 


1 


1 


t 


1848. 
Not. 18 


208*6 


187*2 


_ 


_ 


0054 


_ 


1816 


115*8 


__ 


_ 


/ 
2*7 


/ 


0-1708 


19 


S. 


- 


- 


- 


— 


- 


S. 


- 


- 


- 


- 


— 


— 


20 


218*8 


1780 


— 


— 


0137 


— 


145-6 


117*0 


- 


- 


4*9 


— 


— 


21 


209*0 


1903 


- 


— 


*0066 


— 


142*7 


121*9 


- 


- 


3*5 


- 


— 


22 


208*8 


178*1 


- 


— 


*0088 


— 


147*9 


1261 


- 


- 


8*9 


- 


— 


28 


200*2 


183*1 


— 


— 


0068 


— 


187*6 


124*1 


- 


- 


8*3 


- 


— 


24 


192*1 


105*6 


1921 


105-6 


0296 


*0296 


285*6 


118*8 


236*6 


118*8 


19*9 


19*9 


— 


25 


197*4 


182-7 


— 


- 


0050 


— 


142*0 


129*4 


- 


- 


2*2 


- 


— 


28 


8. 


— 


— 


— 


— 


- 


8. 


— 


- 


- 


- 


- 


— 


27 


1980 


181*0 


— 


— 


-0041 


— 


151*0 


133*6 


— 


- 


8-6 


- 


— 


28 


190*6 


176*9 


— 


— 


-0043 


— 


163*6 


181*4 


— 


— 


4-0 


- 


- 


29 


1980 


141*6 


196*6 


186*0 


-0188 


•0207 


182*2 


131*7 


195*8 


181*7 


9-5 


10*9 


- 


90 


184*0 


165*8 


— 


- 


0062 


— 


152*4 


134*7 


— 


~ 


8*0 


- 


- 


Dec. 1 


102*8 


90*4 


192*6 


57*7 


0349 


0400 


279*6 


128*8 


818*8 


128*8 


25*8 


81*5 


- 


2 


I860 


63*8 


I860 


41*7 


0414 


*0400 


271*7 


1841 


328*9 


184*1 


28*5 


83-8 


— 


S 


8. 


- 


— 


- 


— 


— 


8. 


— 


— 


- 


- 


— 


- 


4 


185*9 


167*4 


— 


- 


-C063 


— 


1000 


146*4 


— 


- 


2*2 


- 


- 


6 


182*7 


96*6 


182-7 


78*9 


•0294 


*0871 


237*9 


14S5 


287*1 


143*5 


16*1 


24*5 


— 


6 


2200 


126*5 


220*0 


116*6 


•0819 


0353 


205 1 


117-9 


218*9 


117*9 


14*9 


16-5 


— 


7 


188*6 


174-6 


- 


— 


0041 


— 


161*2 


146*6 


- 


- 


2*5 


- 


- 


8 


220*4 


161*6 


220*4 


161*5 


*oaoi 


*0201 


194*0 


117*1 


194-0 


1171 


18*1 


18-1 


— 


9 


205*5 


161-8 


— 


— 


*0183 


— 


185*5 


129*2 


- 


— 


9*6 


~ 


— 


10 


8. 


- 


- 


- 


— 


— 


8. 


- 


- 


- 


- 


— 


— 


11 


196*4 


168*0 


— 


— 


*0110 


— 


185*2 


182*4 


- 


- 


9*0 


- 


— 


12 


190*4 


165*2 


— 


— 


•0117 


— 


177*6 


142*9 


- 


- 


5*9 


- 


- 


18 


183*4 


149*2 


— 


— 


•0117 


-- 


191*0 


156*7 


- 


- 


5*8 


- 


— 


14 


171*8 


143*0 


— 


- 


*0096 


— 


188*5 165*8 


- 


- 


3*9 


- 


— 


15 


178*0 


152*4 


— 


- 


*0087 


— 


183*6 ' 160*9 


- 


- 


3*9 


— 


— 


16 


171*6 


161*1 


- 


— 


0036 


— 


181*2 


166*3 


~ 


- 


2*5 


— 


— 


17 


8. 


— 


- 


— 


— 


— 


8. 


- 


- 


- 


- 


- 


— 


18 


179*0 


161*2 


— 


- 


0061 


— 


179*3 


163-1 


- 


- 


4*5 


- 


— 


19 


176*8 


101-2 


175*8 


41*8 


0254 


•0457 


255*8 


189*6 


867*8 


169-6 


16*4 


83*9 


— 


(20 
T 
C21 


1881 


154*8 


181*8 


139-9 


0006 0144 


189*1 


157*7 


204*2 


157*7 


5*4 


7*9 


— 


188*3 


1630 


183-3 


1630 


* 0060 -0060 


1810 


164*2 


181 


154- 2 


4*6 


4*6 


— 


22 


182*3 


161*7 


- 


— 


•0070 


— 


176*7 


160*4 


— 


— 


2*8 


— 


— 
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BIFILAB. ib»00<»412. 


INCLINOMBTEB. 


Date 

oat. 


In the 
HoorlySeriM. 


Obwired. 


HorT^roe. 


In the ni».««fA.i 
Hourly Serie*. Om«v«L 

! 


Approx. 

Range of 

Inclination. 


Scale. 


DV. 


1 


1 


1 


1 


R 


1 


» 


1 


1 


1 


1 


i 


% 


1843. 
Dec. 


176-7 


162-6 


_ 




-0045 




175 6 


162-6 — 




2-2 


/ 


1 
0-1708 


84 


8. 


— 


— 


-. 


— 


— 


8. 


1 


— 


— 


— 


— 


tA 


Cbrist 


num 


r. 


- 


- 


- 


1 
Chri»tmM IHii 


r. 


- 


- 


— 


— 


86 


187-8 


77-8 


187-8 


58-8 


-0875 


-0456 


2B9-8 


156-5 


328-9 


156-5 


24-4 


29-4 


— 


27 


808-5 


188-0 


818-5 


12S-0 


-0275 


-0305 


283-2 


148-6 


829-2 


129-7 


13-6 


17-0 


— 


88 


800-4 


118-6 


800-4 


112-6 


-0299 


-0299 


229-5 


143-7 


285-7 


141-2 


14-7 


161 


— 


29 


188*4 


78-8 


188-4 


40-7 


•0375 


-0468 


276-8 


163-8 


340-5 


163-2 


19-4 


301 


— 


SO 


170-4 


148-5 


- 


— 


-0075 


— 


182-1 


158-4 


— 


— 


4-0 


— 


— 


SI 


8. 


~ 


- 


- 


- 


- 


8. 


- 


- 


- 


- 


- 


- 


1844 
Jan. 1 




__ 


_ 


_ 


__ 


_ 


, 


__ 


— 


_ 


_ 


_ 


_ 


8 


181-9 


80-8 


— 


— 


-0345 


- 


281-6 


149^1 


— 


— 


22-6 


— 


— 


8 


160-9 


144-7 


— 


— 


-0055 


— 


108-4 


175-0 


— 


— 


4-0 


— 


— 


4 


884-9 


-87-5 


839-0 


-51-9 


-0886 


-0091 


478-9 


1103 


477-0 


86-5 


61-9 


66-9 


— 


6 


188-7 


-49-0 


188-7 


-49-0 


-0790 


•0790 


380-3 


1680 


330-3 


158-0 


39-0 


390 


— 


6 


161-0 


89-8 


161-0 


29-8 


-M47 


-0447 


328-4 


1647 


388-4 


164-7 


27-9 


279 


— 


7 


8. 


— 


- 


— 


— 


— 


8. 


— 


— 


— 


— 


— 


— 


8 


1S4-6 


121-4 


170-4 


87-9 


-0113 


-0281 


221-2 


175-8 


261-0 


158-9 


7-7 


17-4 


— 


9 


m-1 


125-7 


- 


— 


•0107 


— 


222-5 


160-6 


— 


— 


10-8 


— 


— 


10 


157-1 


188*9 


- 


— 


-0108 


— 


838-1 


179-6 


— 


— 


100 


— 


— 


11 


158-8 


118-4 


- 


— 


•0139 


— 


236-9 


184-6 


— 


— 


8-9 


— 


— 


18 


168-6 


141-6 


- 


— 


•0075 


— 


813*5 


138-3 


— 


— 


12-9 


— 


— 


IS 


154-8 


188-8 


- 


— 


•0054 


— 


806-3 


1871 


— 


- 


8-6 


— 


— 


14 


S. 


- 


- 


— 


— 


— 


8. 


— 


— 


— 


— 


— 


» 


18 


159'8 


188-8 


- 


- 


-0072 


— 


2151 


196-8 


— 


- 


3-6 


— 


— 


16 


187-0 


144-8 


- 


— 


•0012 


— 


2085 


190-4 


— 


— 


3-1 


— 


— 


17 


168-0 


188-5 


162-0 


98-9 


•0131 


0216 


233-5 


180-5 


252-6 


180-5 


01 


12-3 


— 


18 


145-5 


188*5 


- 


— 


-0075 


— 


220-2 J 196-8 


— 


- 


4-2 


_ 


— 


19 


160-8 


104-5 


1603 


104-5 


-0190 


•0197 


262-8 ' 199^6 


262*8 


199-6 


10-8 


108 


— 


80 


150-5 


1100 


— 


— 


•0138 


— 


216-8 


196-8 


— 


— 


34 


— 


— 


81 


8. 


— 


- 


— 


— 


— 


8. 


— 


— 


— 


— 


— 


— 


28 


187-1 


108-8 


- 


— 


-0187 


— 


861*3 


173-6 


— 


— 


160 


— 


— 


88 


188-4 


180-8 


— 


— 


•0060 




818-5 


194-6 


— 


— 


3-1 


— 


— 


'84 


147-8 


85-6 


158*0 


-87-6 


•0881 


-0660 


381-2 


195-9 


401-9 


1302 


31-7 


46-4 


— 


.85 


145-1 


8^1-5 


150*8 


14-7 


-0411 


-0168 


392-9 


192-0 


**■* 


1779 


34-3 


38-7 


- 
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HORIZONTAL FORCE. 
Table XTTT, — continued. 







BIFILAR. 


*=*0003412. 


INCLINOMETER. 


Bate 
C«)tt. 


In the 
Hourly Series. 


Observed. 


Banxeof 


In the 
Hourly Series. 


Approi. 
Observed. Bange of 
Inclination. 


Scale. 


Day. 


n 


Lowest. 
Highest. 


1 


s 


1 


3 


1 


» 


Lowest. 


1 




1844. 


















1 
1 


/ 


1 


/ 


Jan. 20 


134-4 


82-3 


134-4 


74*0 


•0178 


0206 


2643 


196-5 


289*0 ; 196-6 


9*9 


10-7 


0-1708 


27 


136*6 


lU-S 


— 


— 


-0082 


- 


2W2 


19S-2 


~" 1 "" 


4*4 


- 


- 


28 


S. 


— 


— 


— 


— 


— 


S. 


- 


1 


- 


- 


— 


29 


146*5 


119-1 


— 


— 


0090 


— 


238-5 


189-1 




8*4 


- 


- 


80 


169-4 


117-7 


— 


— 


0142 


.— 


2297 


178-4 


- 


- 


9-2 


- 


- 


SI 


169*5 


112-2 1 — 


— 


•0161, — 


219-4 


167*7 


- 


- 


8*8 


- 


- 


Feb. 1 


185*6 - 3*4 


185-6 


-9*7 


*0645|*0666 


363-8 


116-1 j 390-4 


116-1 


40*7 


470 


- 


2 


204*8 87*0 


226-9 


66*2 


•0470 1*0548 


276-7 


148-8 j 289-7 


109^1 


22*8 


80-7 


- 


3 


173*7 


118-2 


— 


— 


*0189| — 


221*8 


160-5 


- 


- 


11*0 


- 


- 


4 


S. 


— 


- 


— 


- 1 — 


S. 


- 


- 


- 


- 


- 


— 


6 


214*8 


-18-0 


219*3 


-71*0 


*0794,*0952 


404*8 


121*8 


564-0 


83*1 


63*7 


82*1 


— 


6 


104*2 


67*4 


164*2 


67*4 


•0380|*0880 


285*5 


171 2 


285*6 


154*1 


19*5 


22*4' 


' - 


7 


183*7 


122-6 


- 


— 


*0208 


- 


231*9 


168*9 


- 


- 


12*5 


_ 


- 


8 


175*7 


71*6 


175*7 


71*6 


*0355 


•0366 


294*6 


169*3 


2D46 


169*3 


21*4 


21*4 


- 


e 


172*9 


131*3 


-- 


— 


•014fi 


— 


m-i 


124*8 


- 


- 


11*7 


- 


- 


10 


179*4 


108*1 


— 


- 


*0213 


— 


240*3 


172*3 


~ 


- 


12*6 


- 


- 


11 


S. 


— 


- 


_ 


- 


— 


S. 


- 


- 


- 


- 


- 


- 


12 


168*4 


960 


- 


— 


0213 


— 


2595 


179-6 


- 


- 


13*7 


~ 


- 


18 


169*3 


134*5 


— 


— 


•0085 — 


204*7 


184-9 


~ 


- 


3*4 


- 


- 


14 


172*6 


144*7 


- 


- 


•0095 — 


210*5 


1675 


- 


- 


7*3 


- 


- 


15 


183*6 


126*3 


- 


- 


•0195 




224-1 


188*6 


- 


- 


6*1 


— 


— 


16 


200*2 


157*9 


200*2 


150-3 


0144 


•0170 


218-0 


174*7 


2250 


174*7 7*4 


8*7 


- 


17 


204*6 


164*6 


— 


— 


*0186 


— 


215*7 


182*3 


- 


_ 6-7 


— 


- 


18 


S. 


— 


— 


— 


— 


— 


8. 


— 


- 


- 


— 


- 


- 


19 


190*7 


176-8 


— 


— 


•0061 


— 


205-5 


191*4 


— 


— 


2*4 


— 


— 


20 


197-0 


172-6 


— 


— 


*0083 


— 


216-3 


189*2 


— 


- 


4-5 


— 


— 


21 


196-1 


168-2 


— 


- 


0129 


— 


282-6 


186-1 


— 


- 


8*1 


— 


— 


22 


202*2 


184-4 


— 


— 


*0061 


- 


209-6 


186*2 


— 


— 


4*0 


— 


— 


23 


2060 


189-1 


— 


— 


•0064 


— 


199*0 


178-1 


— 


- 


1*9 


— 


— 


24 


188*6 


176-1 


— 


— 


-OOM 


— 


203*1 


191*2 


— 


— 


2-0 


— 


— 


26 


S. 


— 


— 


— 


— 


— 


S. 


— 


— — 


- 


- 


— 


28 


202-9 


106*3 


202*9 


94*8 


*0830 


•0368 


277*9 


175*8 


2963 ' 175*8 


17 4 


20*6 


- 


27 


217*7 


168*6 


— 


— 


•0184 


- 


232*2 


186-7 


- 1 - 


7*8 


— 


- 


28 


— 


— 


— 


- 


— 


— 


3040 


144-8 


1 


27-2 


^ 


- 


29 


— 


— 


— 


— 


— 


— 


S46-1 


170-9 


1 


29*9 




— 
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BIFILAB. Jfc= 0008412. 


INCLINOMETEIL 


Dute 
CKrtt. 


Intbe 
Honriy Serin. 


Ob^rved. |h^»^ 


In the 
Hourly Series. 


Observed. 


Range of 
Inclination. 


8cale. 

t 


DV. 


1 


1 


3 


1 


1 


-i 


1 


1 


1 


1 


» 


1 


1844. 




















/ 






April 1 


266-6 j 112-4 


— 


— 


0400 


— 


894-1 i 61-2 1 — 


- 


430 


— 


0-1203 


2 


284-7 70-8 


284-7 


<79-0 


-0335 


•065 


467-7 


58*0 >743-2 


68-0 


63-0 


88-6 


— 


8 


278-6 


116-9 


278-6 


66-7 


•0618 


-0674 


368-2 


83-4 


484-6 


83-4 


36-8 


51-9 


— 


4 


300-8 124-7 


— 


— 


'0660 


— 


368-1 


69-7 


- 


- 


38-6 


— 


— 


5 


Good Friday. 


- 


- 


- 


— 


Good Friday. 


- 


- 


— 


■- 




6 


296-0 228-8 


804*2 


228-8 


-0220 


-0240 


167-1 


63-0 


167-1 


51-6 


13-6 


15-0 


— 


7 


8. - 


— 


- 


- 


- 


8. 


— 


- 


— 


— 


— 


— 


8 


262-8 


241-0 


— 


— 


-0069 


- 


194-7 


120-3 


- 


— 


8-6 


— 


— 


9 


206-4 


187-8 


296-4 1 168-8 


•0346 


•0406 


2640 


1240 


291-8 


1240 


18-1 


21-7 i — 


10 


261-7 


180 


251-7 


>00 >-0744>-080 


272-2 


96-8 


487-1 


96-8 


22-7 


47-8 ! ~ 


11 


244-8 


188-9 


- 


- 


•0177 


- 


189-8 


112-2 


- 


— 


10-0 


- _ 


12 


238-2 


210-4 


- 


- 


-0068 


— 


143-4 


118-8 


— 


— 


3-2 


-- 


— 


13 


287-6 


214-3 


— 


— 


•0233 


— 


1851 


102-6 


— 


— 


4-2 


— 


— 


14 


8. 


- 


- 


— 


— 


- 


8. 


— 


— 


- 


— 


— 




15 


291-9 


127-4 


291-9 


91-6 


-0622 


-0637 


383-3 


100-7 


463-8 


100-7 


36-6 


44-5 


— 


16 


377-6 


137-8 


378-1 


9-9 


-0763 


-1170 


356-2 


-11 631-0 


-29-5 


47-3 


85-3 


— 


17 


343-9 


-60-8 


343-9 


-20-0 


-1284 


>-178 


837-9 


20-9 1837-9 


20-9 


106-6 


106-6 


— 


18 


283-4 


266-1 


- 


* - 


-0077 


— 


163-1 


104-0 


- 


— 


6-3 


— 


— 


10 


272-5 


161-6 


272-6 


127-6 


•0031 


•0410 


319-6 


124-6 


368-7 


124-6 


25-2 


31-9 


— 


20 


271-6 


191-1 


— 


- 


-0227 


— 


256-8 


121-2 


_ 


— 


17-4 


— 


— 


21 


8. 


— 


— 


— 


— 


— 


8. 


— — 


— 


— 


— 


— 


22 


277-4 


221-1 


— 




•0169 


- 


194-6 


114-3 — 


— 


10-4 


— 


— 


2S 


282-4 


178-3 


— 




W- 


304*8 


127-8 


— 




22-9 


— 


— 


(.25 


304-2 


264-9 


816-2 


171-3 


-0111 1 -0406 


173-6 


109-4 


332-4 


87-3 


8-3 


81-7 


— 


816-9 


86-6 


316*9 


60-8 


-0661 1 -0726 


626-6 


88-2 


686-0 


871 


66-7 


64-7 


_ 


26 


297-1 


26*8 


297-1 


-46-7 


-0764 


•0973 


645-9 


108-2 


781-5 


108*2 


69-6 


1000 


— 


27 


300-2 


187-8 


309-2 


138-2 


-0486 


-0«»9 


377-4 


86-2 


415*2 


85-2 


37-8 


42-8 


— 


28 


8. 


— 


- 


- 


— 


- 


8. 


- 


— 




— 


— 


— 


20 


286-1 


137-0 


285*1 


114-8 


0419 


■0484 


428-3 


1261 


4555 


1261 


38-4 


42-5 


— 


30 


326-4 


80-0 


335-0 


40-0 


•0697 


0635 


469-1 


80-7 


662^7 


80^7 


62-8 


69-7 


- 


May 1 


289-0 
336*4 


219-5 
207-8 


336-4 


207*8 


-0197 
•0362 


•0362 


256-9 


129-4 


- 


- 


16-8 


- 


- 


2 


Impel 


rect. 


— 


— 


— 


— 


— 


3 


271-2 


43-0 


271-2 1 39-0 


•0646 


•0666 


614- 1 


204-0 


6271 


2040 


63-6 


96-5 


0-1540 


4 


286-7 


215-1 


— 


— 


•0203 


— 


263*0 


184-0 


— 


- 


11-2 


— 


— . 
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HORIZONTAL FORCE. 
Table XIII. — continued. 





BIFILAR. ifc= 0008412. 


INCLIKOHSTBR. 


Date 
G&tt. 


In the 
Hourly Series. 


Observed. 


Range of 
Hw.Foroe. 


In the 
Hourly Series. 


ObserredL 


Range of 
iDclinatUHi. 

II 


Scale. 


D«y. 


1 


1 


n 


1 


& 


1 


n 


1 


1 


May -S 


S. 


. 


1 

256*5 ' 140-7 


_ 


'0608 


8. 


__ 


8856 


202-1 


/ 


28*6 


/ 


6 


280*7 


229-6 


— 


— 


0141 


- 


282*4 


117*0 


- 


- 


25-6 


- 


- 


7 


8003 


167-9 


800-3 


167-9 


•0873 


-0373 


407*2 


165*4 


407*2 


165-4 


87-5 


37-5 


- 


8 


806-7 


176-1 


306-7 


176-1 


0968 


•0368 


400*8 


160-2 


400*8 


160*2 


37-3 


37-3 


- 


9 


2761 


162-1 


— 


— 


■0322 


— 


422*6 


221*4 


- 


- 


31-2 


- 


- 


10 


285-7 


192*0 


— 


- 


-0262 


- 


281*6 


228-2 


- 


- 


8-3 


- 


- 


11 


2741 


238-4 


— 


- 


•0101 


- 


291 •S 


2221 


__ 


- 


10-8 


- 


- 


12 


S. 


~ 


- 


— 


— 


— 


S. 


- 


— 


- 


- 


- 


- 


13 


825-6 


242-1 


825-6 


242-1 


-0236 


-02S6 


282-0 


1340 


280*2 


134-0 


230 


23-6 


- 


14 


825*7 


223*4 


225-7 


214-3 


-0289 


•0316 


311-0 


1.18-4 1 338-0 


138*4 


26-8 


30-9 


— 


U 


291-8 


236-9 


— 


— 


-0156 


— 


270-0 


19S0 


- 


~ 


110 


- 


- 


16 


267*6 


2121 


207*5 


212*1 


•0157 


•0157 


324-8 


2211 


324*8 


2211 


16-1 


16-1 


- 


17 


2630 


241-9 


~ 


— 


-0062 


— 


258*7 


227-4 


- 


— 


4-9 


- 


- 


IS 


288-3 


242*4 


- 


- 


-0115 


- 


230*6 


218-0 


- 


— 


6-4 




- 


19 


S. 


— 


— 


— 


— 


— 


S. 


— 


— 


- 


— 




— 


20 


273-3 


288*7 


_ 


— 


-0098 


— 


286*7 


236-0 


~ 


— 


79 


— 


— 


21 


288-0 


224*0 


— 


— 


0181 


— 


300*2 


216-7 


- 


— 


13-9 


— 


— 


22 


306-0 


112-8 


34t-3 


28-3 


-0563 


•0904 


619*2 


161^6 


692-3 


121-9 


56-4 


88-3 


— 


23 


272-7 


98-9 


272-7 


98-9 


-0492 


•0520 


5191 


243*8 


545-9 


243-8 


42-7 


46-8 


— 


T 
(.25 


2853 


100-3 


285-3 


140-5 


-08M -0410 


440*0 


211*0 


468^8 


184-4 


35-5 


441 


— 


— 


-- 


~ 


214*9 1 Imperfect. 


— 


— 


— 


— 


— 


~" 


— 



* Extra observations were taken flrom 5' 21>> to 5** SS*). 

It appears from the foregoing table, that the greatest change of 
Horizontal Force observed in any Gottingen day in the winter, was 
'099 IX, on the 4th January 1844, the change of Inclination 
observed being 1° 6' '9, according to the approximate scale value 
employed. The greatest change of Horizontal Force observed in any 
Gottingen day of the two spring months was not less than 0* 173 X, 
on the 17th April, or one sixth of the whole amount of that element, 
and was accompanied by a change of inclination of 1** 45'* 7; the 
movements of both instruments upon this occasion went beyond the 
limits of their scales, and could only be valued approximately, by 
holding up some object and afterwards measuring its distance from 
the zero of the scale. The mean inclination at Lake Athabasca was 
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81° 37'' 7, and at Fort Simpson 81° 52"0 ; a change of ± 1' of these 
elements would therefore produce a change of jf: '001996 X at the 
former, and of + ' 002037 X at the latter station ; in round num- 
bers ± l'*0 of inclination corresponds to + '002 of horizontal force 
at both stations ; classifying the daily ranges upon this scale^ we have 
the following results : 

Table XIV. 



Range 


LakeAthatMUca. 


Fort Simpson. 


of 

Horizontal 

Force. 


w|^ 


H 


Ill 


!4 


Lemthan'OlOX 


Days. 
40 


Day>. 
38 


DayiL 
6 


Days. 


*010 to *020X 


ss 


80 


10 




'090 - OSOX 


12 


11 


6 




•OSO - -040X 


IS 


11 


6* 


^« 


*OI0 - -060X 




11 


4 




'050 - -OOOX 




1 


6 




•060 - -OTOX 




6 


4 




•070 - -OSOX 




4 


3 




•080 - '090X 












•000 • 'lOOX 




9 





2 


More than '100 







1 






lU 


114 


46 


46 



Range 

of 

Inclination 

Approzimate. 



Lake Athabasca. 



t* 



Fort Simpson. 



fi 



Less than 6' 
B' to 10' 
IV - ly 
W - W 
iff - 26' 
26* • 30' 
SO' - W 
36' . 40' 
40^ • 45' 
46' - 60* 
Above 60' • 



Days. 
87 

27 
18 
8 

»t 
S 
1 
8 

2 



Days. 
S7 

23 

16 

7 

10 
6 
6 
2 
8 
4 
3 



116 



116 



Days. 



Days. 



* A day is here included which is wanting in the Inclinometer aeries, namehr. Hay 2. 

t Two days are included which are wanting in the Bifllar series, namely, Feb. 88 and 80, 1844. 

It may be remarked in reference to this table, that were the total 
force to undergo no changes^ we should expect to find an exact 
coincidence between the number of days giidng certiun ranges of 
the horizontal force^ and their equivalents in terms of the inclination, 
unless there existed an error in one of the co-efficients ; the great 
changes of the former element being always positive, and those of 
the horizontal force negative, we have an indication, in the excess 
under the higher ranges of inclination, which is apparent above, 
that the tendency in disturbances is to an increase of total force. 

The mean range of horizontal force during the winter months at 
Lake Athabasca, that is to say, the square root of the mean of the 
squares of the differences between the highest and lowest scale 
reading, included in the hourly observations of each day, is '0286 X, 
and that of the inclination 17^*0 (minutes). The corresponding 
means for the two spring months at Fort Simpson are '0421 X, and 
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47'* 5 of inclination. The other American stations give the following 
values for the mean range of horizontal force found in the same 
wayj and for the same periods. For the winter months, 16th October 
1843 to 29th February 1844, Philadelphia 00149 X, Toronto 
•00240 X, and 3' 25 of inclination*, Sitka 00377 X. For the 
two spring months, April and May 1844^ Philadelphia '00157 X, 
Toronto 00357 X, Sitka 00429 X. For the several months 
again, we have the mean ranges in the following table, which, like 
that of the declination, I have extended to include twelve months at 
the permanent stations. 

Table XV. 





PbiladelpblA. 


Toronto. 


Sitka. 


Lake Athabasca. 
Fort Simpson. 


Month. 






BifUar. 


Indinom. 






Bifllar. 






8tt]e 

DlTS. 


AX 










Scale. 
DiTS. 


AX 
"X 








Saae. 


AX 
X 


Saae. 


A6 


Scale. 


AX 

X 


Scale. 


A9 


1848. 


























October 


«-7 


•00188 


— 


— 


— 


— 


864 


•00488 


— 


— 


— 


— 


At'f'^'i] 


86-9 


'00148 


22-9 


'00242 


5*02 


4'-28 


818 


'00888 


1W3 


'0402 


1270 


/ 
22-6 


Norember • 


80-8 


•00121 


21^7 


'00229 


8*46 


2-92 


280 


'00847 


62^5 


•0218 


75'2 


12-8 


Deoember • 
184*. 


82-6 


•00180 
'00181 


206 

22-7 


•00217 
•00240 


8*25 

8-67 


2-75 
801 


26-4 
29-9 


•00827 
•00888 


63^1 

84^8 


•0216 
•0289 


781 

112-8 


12-5 
19-2 


Pebrauy . 


'00186 


268 


•00278 


— 


- 


V9 


•00478 


89-8 


•0806 


106-0 


17^9 


Harch . . 


4SJ 


•00175 


81-5 


•00838 


— 


- 


46*8 


•00592 


— 


— 


— 


— 


April • 


:8F» 


85-4 


•00268 


- 


— 


88'9 


•00498 


1668 


•0507 


806-2 


894 


Juno • 


89-9 
81-7 




820 

28-5 


•00344 
•00301 


— 


: 


80*2 
248 


•00386 
•00817 


1131 


•0824 


189-2 


29-8 


July . 


28-1 


•00112 


84-4 


•00363 


- 


- 


29*0 


00859 


- 


— 


— 


— 


August - 


43*8 


•00175 


39-6 


•00418 


- 




31*5 


•00386 


— 


— 


— 


— 


September - 


49-7 


•00159 


864 


•00385 


— 




420 


•00520 


— 


— 


— 


— 



The scale co-efficients used above were 1 division = — ' 00040 X at 
Philadelphia, (magnetic and met. observations at Girard College, 
p. 1819), = '0001236 at Sitka for the observations of 1843, and 
'000128 for those of 1844, = '000105 for those at Toronto; the 
observations at the two former stations were not reduced to a uniform 
temperature, but from the irregularity in the hours of occurrence 
of the greatest and least values, the effects of inequalities of 

* By olMervations -with an ixutniment of one bar from 16th October 1843 to 10th Feb* 
ruary 1844, 1 divifion - 0''82a 
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temperature must be in a great measure neutralized in the final result 
for each month. 

Diurnal Variation of the Horizontal Force. — The following Tables 
contain the mean of the scale readings of the Bifilar as observed, 
and the same reduced to the uniform temperature of 40^. As the 
observatory was artificially warmed, the mean daily range of internal 
temperature is small, although the occasional fluctuations were very 
considerable; the uncorrected curve differs in consequence com* 
paratively little from the corrected one. 

Table XVI. 

Monthly means of the Bifilar readings^ uncorrected for temperature, 
and with omission of incomplete days, namely, October 20th, 
November ^th, January 2d and 9th, February 28th and 29tlL 



GrnHmt 


h. m. 
15 SS 


h. m. 
18 55 


b. m. 
17 55 


b. m. 

18 55 


h. m. 
19 55 


b. m. 
90 55 


b. m. 
9155 


b. m. 
98 55 


Noon. 


b. m. 
055 


b. m. 
155 


b. m. 
955 




G<ltt.ti]n« 





1 


9 


8 


4 


5 


8 


7 


8 





10 


U 




1848. 
OeUrf>er - 

Xorember 

Deoember 

1844. 
Junuiy - 

Febraaiy- - 


908*68 
106*44 
184*58 

188*84 
140*88 


905*01 
199*08 
188-06 

185*58 
147*70 


998*88 
901*98 
167*85 

149*10 
155*80 


949*06 
904*20 
185*88 

145*84 
157*69 


947*14 
908-14 
179-86 

147-70 
U884 


945-80 
906-90 
174-88 

147-57 
158*50 


900*86 
909-80 
179-90 

145*77 
155*77 


9»-n 

90809 
170-44 

145-89 
107*57 


948*07 
909*90 
179-19 

148*80 
100*80 


9I7*77 
904*19 
179*90 

144*85 
150*99 


968*84 

904*88 
178*94 

145*77 
164*57 


986*98 
906-84 
177*88 

148*M 
188*48 




Mean - - 


184*58 


187*05 


174-68 


177-36 


179*84 


170-74 


170*94 


170*97 


180*94 


170*88 


188*90 


184*56 




CiTfltime- - 


b. m. 
855 


b. m. 
455 


h. m. 
555 


h. m. 
855 


h. m. 
755 


b. m. 
855 


b. m. 
055 


b. m. 
10 55 


ma. 


b. m. 
19 55 


b. m. 
13 55 


b.m. 
14 55 




Qott.tbne 


Mid. 


18 


14 


15 


18 


17 


18 


10 


so 


n 


99 


IS 


Hon. 


1848. 
October - 

SofVBobet — 

I>«winber 

1844. 
Jumuy - - 

VUmwy - - 


«4*04 
90r'88 
177*78 

14B'78 
187*57 


255*10 
900*00 
178-48 

149*78 
180*94 


853*23 
900*90 
177*04 

140*88 
170*48 


858*45 
210*88 
176*76 

151*47 
170*84 


940*84 
210*78 
177*50 

159*88 
180*81 


851-88 
908*48 
177-96 

150-04 
170*48 


962*80 
208-88 
177-51 

188*58 
179-70 


987-09 
907*40 
178-40 

154-70 
178-14 


917*41 
908-48 
174-78 

145*19 
168*88 


988*90 
196*49 
166*97 

187-89 
180*18 


910*80 
198*56 
157*17 

140*60 
155-81 


996-81 
19r09 
157'S1 

194-07 
158*99 


9a'oo 

908*98 
179*99 

145-81 
181-84 


Maui . 


185*18 


188*17 


186*41 


186-49 


188-88 


185*80 


187*98 


185*80 


178*51 


178*92 


160-50 


186*87 


179-47 



S2 
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Table XVII. 
Mean temperature of the BifiJar magtuL 



CiTUtime - 


Km. 
U66 


h.m. 
16 66 


h.m. 
17 66 


h.m. 
18 66 


h.m. 
19 65 


h.m. 
20 65 


h.m. 
21 66 


h.m. 
22 65 


1 
Noon 


h.m. 
066 


165 


h.m. 
266 




GOtt. time - 





1 


2 


8 


4 


6 


6 


7 


8 


9 


10 


11 




IMS. 


e 


e 


o 


o 


o 


o 


o 


e 


o 


e 


o 


e 




October . 


48-98 


44-88 


44*67 


44-66 


44*77 


44*80 


44*06 


44*26 


46*76 


46*68 


49*60 


47*01 




Kov«mlMr - 


48-81 


48*68 


48-62 


48*74 


48*29 


48*62 


48*61 


48*00 


48*64 


48*76 


48*89 


48*91 




Beoember - 


40*82 


89*96 


89*72 


89*98 


89*98 


89*80 


89*20 


40*72 


41*60 


41*62 


41*14 


40-96 




IMl 




























Jaaittiy 


tt*48 


«7*86 


27*26 


28*10 


28*82 


28*08 


27*4: 


•28*47 


29*67 


81*88 


80*87 


80*81 




Februuy • 


48-08 


48-10 


42*07 


48*88 


41*80 


41*89 


40*87 


42*18 


48*80 


44*86 


44*02 


4610 




Jfam . • 


89*80 


88*98 


88*96 


89*28 


89*18 


88*60 


88*84 


89*88 


40*81 


41*27 


41*24 


4100 




Civtttime - 


h.m. 
865 


h.m. 
466 


h.m. 
666 


h.m. 
666 


h.m. 

765 


h.m. 
866 


h.m. 
965 


h.m. 
10 66 


Mid. 


h.m. 
12 66 


h.m. 
18 66 


h.m. 
14 66 


Mem. 


GMLttme - 


Mid. 


U 


14 


16 


16 


17 


18 


19 


80 


21 


28 


28 




1848. 








e 


e 





o 


o 








e 


o 





e 


October • 


40-12 


46*48 


46-96 


46*49 


46*46 


46*48 


46*89 


46*48 


46*81 


44*82 


44*84 


44*88 


46*60 


November - 


48-86 


48*66 


48*46 


48*62 


42*86 


42*86 


48*88 


48*68 


48*74 


48*21 


48*48 


48*U 


48*87 


December • 


41*19 


41*06 


40*48 


89*82 


89*77 


40*60 


41*08 


40*84 


89*68 


89*17 


89*71 


40-20 


40*88 


IMl 




























jMiiiify 


80*91 


81*22 


81-08 


80*46 


29*78 


29*06 


28*06 


29*89 


20*72 


27-62 


28*18 


28*66 


29*28 


Pebruaiy • 


44*68 


44-89 


44*88 


44*28 


44*29 


44*27 


44*08 


44'IS 


44*82 


48*60 


48*04 


42*66 


48*88 


Mem . . 


40*82 


40-72 


40-46 


i: 


39*76 


89*60 


40*18 


40*22 


40*84 


89*11 


38*26 


89*28 


89*81 



The general mean for each hour in the above Tables haa been 
obtained by dividing the sum of all the observations by the total 
number, which is 110. 

In the next Table, the difference from 40® of each mean tempera- 
ture in Table XVII has been multipliecl by the co-efficient t = ^ ' 702, 
anp applied to the values in Table XYI. 
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CMXMam 


h.m. 
15 05 


h.m. 
16 55 


h.m. 
17 55 


b.m. 
18 55 


h.m. 
19 55 


h.m. 
80 55 


h.m. 
81 55 


h.m. 
98 55 


N«^ 


h. m. 
055 


h.m. 
155 


h.m. 
855 




G9l|.tillM 





1 


8 


8 


4 


5 


6 


7 


8 


9 


10 


11 




1SI8. 






















4. 






Oetobcr - 


nrso 


808*08 


881-91 


845*» 


SM>*51 


848*44 


853*44 


858-78 


858*15 


858-90 


8b788 


980*94 




Normiber 


M8'Tf 


801*06 


804*58 


806*04 


805*47 


807*88 


904*74 


905-15 


805*50 


806*85 


807-68 


809*61 




December 


164-74 


168*08 


187*65 


16S*65 


178*85 


178*80 


171*56 


170-95 


178*89 


174*06 


177*75 


178*88 




ISM. 




























Jamunr - 


12l'8t 


186*80 


188-00 


186*89 


189*41 


189*09 


136-86 


187*68 


189*47 


188*78 


189*89 


141*79 




retewrr- 


14r7» 


140'U 


157*16 


150*87 


158'OS 


154*48 


156*89 


159-08 


163*14 


188*81 


167*85 


loros 




UCMIS - 


M3W 


166-8# 


178-90 


176-85 


179-08 


178*76 


178-08 


178-77 


180-46 


180*77 


184*16 


185-85 




ChrUtiine 


h. in. 
855 


b. m. 
465 


5 as' 


b.m. 
655 


b.m. 
755 


b.m. 
855 


b.m. 
955 


b.m. 
10 55 


Mid. 


h.m. 
^18 55 


h. m. 
13 55 


h.m. 
14 56 


Men. 


Oett.tiiiM 


lUd. 


18 


14 


15 


16 


17 


18 


19 


80 


& 


88 


88 




1848. 




























Oelober - 


ssB'se 


8SB-04 


856*88 


887*85 


858*78 


8S5*» 


887*88 


948*48 


9»-8S 


8W-es 


888-97 


889*88 


944*99 


Korember 


tlO-48 


111*80 


nU 


818*88 


8ir88 


810*10 


310*97 


810-10 


806-11 


197*10 


189*18 


194*98 


808*80 


Deeember 


178*68 


17881 


178*85 


178*68 


177*84 


178*88 


178*88 


178-78 


174-50 


168*86 


156*97 


157*07 


i7r5» 


18i4. 












• 




+ 












Juravy - 


148*81 


148*30 


148*51 


114*60 


145-50 


148*88 


145*74 


147-17 


187*88 


189*00 


188*18 


115*95 


187'6< 


Febnury- 


170-89 


178*86 


178*50 


178*68 


178*85 


178*46 


175*65 


176-07 


171-49 


188*61 


157*77 


156*88 


168-ro 


Men - 


185-7S 


186-77 


186*78 


186*48 


186*46 


185*74 


187-41 


185-95 


178*68 


178*80 


169*07 


184*87 


179-88 



It is remarkable^ that the above means have a decided feature in 
common, which is not found in the corresponding ones at Toronto^ 
or at anj other American station^ — thej all exhibit a minimum of 
Horizontal Force at or near 3 A.M. By omitting all days on which 
extra observations for Disturbance were taken^ as in Table VIL, the 
lowest value of the 24^ is still at 3 a.m.^ but the amount of the daily 
change is most materially reduced, proving this feature to be, in great 
measure, due to the eiFect of disturbances, which has already been 
shown to be the case with the extreme of Declination at the same 
hour. The following Table exhibits, side by side, the mean diurnal 
curve of Horizontal Force at all the American stations, for the period 
included in the observations under discussion, to which is added the 
mean by the 46 days selected as free from disturbance. 
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Table XIX. 

Comparison of the mean diurnal curve of Horizontal Force at all 
ilie American stations for the period included between October 
1843 and February 1844. 





Philadelphia. 


Toronto. 


Sitka. 


LakeAthabaeca. 


Lootl 


Boale. 


AX 


Scale. 


AX 


Scale. 


AX 
X" 


The 
whole period. 


Forty-six 
selected days. 


time. 


Scale. 


AX 


Scale. 


AX 


Mid. 


161-74 


-•000071 


408-16 


-•000096 


60006 


+000194 


178*68 


- -00082 


17800 


+ 00124 


1A.V. 


les-ra 


+ •000008 


408-22 


-•000178 


606^24 


- -000150 


178-80 


-•00206 


169-21 


--00088 




168-96 


+ '000019 


408*61 


-•000066 


606*06 


-000188 


169-07 


- -00860 


167-03 


-00116 




165*32 


+ -000072 


494*02 


-•000023 


506*44 


-•000259 


164-87 


-00513 


166-83 


- -00137 




167 -4fi 


+ -000166 


496*10 


+ •000091 


504-74 


-000847 


163-97 


-00622 


166-90 


- -00117 




167-70 


+ -000171 


406-11 


+ -000191 


60602 


-000312 


166-84 


-•00424 


16707 


- -00112 




168-12 


+ -000184 


406*66 


+ •000258 


608^98 


-•000448 


178^90 


-•00188 


167-43 


- -00009 




167*06 


+ -000184 


406*28 


+ '000212 


608^52 


-•000600 


17685 


-•00083 


167-67 


-•00091 




168*22 


- -000011 


494-02 


-•000028 


604-66 


-000867 


179-08 


-•00010 


168*41 


-•00066 




161*24 


-•000100 


402-22 


-'000218 


604-62 


-•000862 


178-76 


-•00019 


167-94 


--00062 


10 


108-66 


— '000207 


490*80 


-'000407 


605*26 


-000288 


178-08 


-00042 


166-61 


-00181 


11 


166-04 


-•000W2 


468*78 


-'000577 


504-90 


-•000327 


178-77 


-•00019 


166-09 


-00124 


Noon. 


16800 


- -000229 


489*11 


-'000542 


50652 


-•00024O 


180-46 


+ •00039 


167-85 


- -00005 


1P.][. 


161-32 


-•000096 


401-04 


--000888 


60706 


-•000068 


180-77 


+ •00040 


168-50 


-•00060 




164*60 


+ -000086 


494*80 


+ '000006 


507-80 


+ •000087 


184^10 


+ •00166 


171-87 


+ -00085 




166*70 


+ •000119 


406-58 


+ •000242 


508^92 


•000177 


185*25 


+ •00202 


172-31 


+ -00067 




167-40 


+ •000147 


408-03 


+ -000401 


610-60 


+ •000887 


185*73 


+ -00218 


173-88 


+ -00122 




167-42 


+ -000148 


406*12 


+ •000410 


511 14 


+ •000466 


186-77 


+ -00264 


173-78 


+00116 




166-22 


+ '000060 


497*12 


+ •000304 


512-28 


+ •000587 


186*78 


+ -00252 


178-96 


+ -0012.3 




163-92 


+ -000008 


406*16 


+ •000203 


511-84 


+ •000643 


186*48 


+ »0024« 


173-00 


+ -00091 




163-80 


+ -000008 


406*84 


+ •000179 


511-10 


+ •000450 


186-46 


+ -00243 


173-34 


+ -00102 




163*82 


-000016 


406-00 


+ •000080 


61018 


+ •000335 


185*74 


+ -00219 


178-45 


+ -00106 


10 


162-06 


--000067 


403*80 


-•000046 


510*14 


+ •000330 


187*41 


+ -00276 


175-49 


+ -00176 


U 


161-72 


-•000080 


408-28 


- 000101 


51012 


+ *000827 


185*95 


+ -00226 


176-18 


+ -00197 




163-73 


- 


494-24 


- 


507-51 


- 


179*88 


- 


170-84 


- 



The observations were taken 19"' after the hour named at Phila- 
delphia, S™ after at Toronto, 28" after at Sitka, and 5"^ after at Lake 
Athabasca. 

Fort Simpson. — The Bifilar magnetometer at Fort Simpson received 
an accidental shock on the 10th April, which rendered it necessarj to 
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readjust it*, this was done on the 13th, a correction being applied to 
the intermediate readings. We have therefore two series, the first 
of only eleven days, of which one is incomplete, the second of thirty- 
five days, nine of which, however, want one observation or more. 
A separate mean for each will be found in the abstract. The whole 
forty-six days have also been combined in a general mean, without 
omission of any one, for the reasons already stated in reference to the 
Declination Observations, page 15. 

Table XX. 
Mean scale reading and temperature of the Bifilar Magnet at Fort 
Simpson in April and May 1844, to which are added the mean 
for the same two months at all the American stations^ and the 
difference of each reading from the mean of the whok, in terms of 
the Horizontal Force. ITie scale readings at Philadelphia are 
the complement to 1100 of the actual readings. 



Port Simpson, 


1 


Philadelphia. 


Toronto. 


Sitka. 


|- 


1^ 


Obwnred. 


1 


AX 
"X 


Scale. 


AX 


Scale. 


AX 


Scale. 




1 


1 


1 


AX 


21 


h.m. 
12 15 


23211 




64-7 


236-85 


- -00190 


12 


106-70 


+ •00004 


504-04 


--00020 


515*20 


-*00016 


22 


13 15 


227-26 


64-5 


280-83 


-00886 


18 


107-65 


+ •00008 


508-87 


-•00022 


514*20 


-*oooaB 


23 


14 15 


228-26 


640 


231-48 


- -00817 


14 


106^90 


+ •00018 


508-92 


-00021 


618-70 


-'00085 


Noon 


15 15 


205-47 


64-3 


208-94 


-00973 


15 


110-56 


+ •00019 


603-40 


- -00027 


615*80 


-•00014 


1 


16 15 


202-20 


63*8 


205-27 


-01080 


16 


11260 


+ •00028 


506-02 


+ •00001 


616*15 


-•00016 


2 


17 15 


211-70 


68*3 


214-86 


--00865 


17 


11280 


+ -00028 


506-44 


+ -00006 


614*46 


-•00086 


8 


18 15 


217-28 


63-2 


219-77 


-•00658 


18 


110-46 


+ •00019 


508-67 


- -00024 


514*40 


—•00028 


4 


19 15 


224-50 


630 


226-98 


-•00448 


19 


109-70 


+ •00016 


604-08 


-•00019 


614*65 


-•00023 


5 


20 15 


230-04 


62-8 


282-30 


-•00298 


20 


104*85 


- -00003 


502-87 


-•00082 


614-45 


-•00025 


6 


2115 


238-54 


60-5 


238-96 


--00099 


21 


9736 


-00033 


499^06 


--0007S 


514-26 


-00028 


7 


22 15 


244-67 


61-7 


24605 


+ ■00107 


22 


94^80 


-•00044 


49705 


-•00094 


512-50 


-•00060 


8 


23 15 


2^-70 


62-5 


240-68 


+ -00213 


28 


94^40 


-•00046 


406^80 


-•00081 


512 10 


-*00054 


9 


015 


244-99 


02-8 


247-27 


+ -00148 


Noon 


9450 


- -00045 


501^27 


-•00049 


510*56 


—•00076 


10 


1 15 


244-82 


63-2 


247*36 


+ •00146 




90-25 


- -00026 


50652 


+ -00006 


511*40 


-*0006i 


11 


2 15 


250-18 


68*6 


25804 


+ •00310 




10635 


+ -00003 


611-22 


+ •00066 


512*90 


-•00046 


Mid. 


8 15 


256*33 


63-2 


258-92 


+ •00482 




106-96 


+ -00005 


514-63 


+ •00091 


516*85 


+ *00006 


18 


4 15 


266*54 


68-8 


259-56 


+ •00600 




109-90 


+ •00017 


514*66 


+ •00091 


52046 


+ *00051 


14 


615 


258-89 


64-8 


262-80 


+ •00580 




110-20 


+ -00018 


616*19 


+ 00108 


621 70 


+ 00067 


16 


615 


269*80 


•4-4 


262*84 


+00596 




107-85 


+ -00007 


61204 


+ -00065 


622*00 


+ *00071 


16 


7 15 


258*02 


64*6 


261-64 


+ •00661 




106-80 


+ •00002 


50894 


+ •00082 


821*75 


+ *00068 


17 


815 


267-66 


64-6 


261-33 


+00662 




10660 


+ -000Q8 


506*82 


+ -00009 


682*20 


+ *00074 


18 


915 


258-68 


660 


267*66 


+00446 




106-65 


— '00000 


605*71 


-•00008 


682*85 


+ *00076 


19 


10 15 


262-12 


661 


266*21 


+ -00401 




106-86 


+ '00006 


606-70 


+ •00006 


522*85 


+ *00076 


20 


1115 


248-94 


66-8 


248-21 


+ •00170 




10606 


+ '00001 


60604 


-•00009 


619*60 


+ *0008» 




- 


- 


- 


240-87 


~ 


106*69 


- 


506*03 


- 


610*48 


- 



See remark at TU>le XIX. m to the dUferenoe of the actual obaenratloii from the bonn given. 
« The details of tbje 84]ii8tmenU will be found in a ftitore vectkm. 
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Mean diurnal curve of Horizontal Force. — The mean diurnal curve 
of the Horizontal Force, as given by observation, and influenced by 
disturbances, appears to consist at Lake Athabasca of a single pro- 
gression, having its minimum at 4 A.M. and its maximum at 10 p.m., 
and agreeing in neither respect with the diurnal changes of this 
element at Toronto. The latter have at the same season two 
maxima, namely, at 3 p.m. and 6 a.m., and two minima, at 11 A.M. 
and 1 A.M. respectively. 

Upon closer examination, it is evident that a second progression 
is superadded to the first at Lake Athabasca, which produces a 
subordinate maximum at 8 A.M., and a minimum at 10 A.M. Lastly, 
by omitting days most influenced by disturbance, and confining our 
attention to the mean given by 46 days, which were in a great 
measure free from it, we obtain evidence of the two diurnal maxima 
and two minima, as at Toronto, but accompanied by a third and more 
considerable mftTim^m at 11 p.m., of which there is no trace at the 
latter station. The first of these maxima occurs at 8 A.M., and 
appears to correspond to that which occurs two hours earlier at 
Toronto ; the second occurs at 4 or 5 p.m., and corresponds to the 
principal daily maximum at Toronto; the third is caused by the 
Horizontal Force retaining its high value after the hour just named 
at Athabasca, and even exhibiting an increase of it at 10 and 11 p.m. 
immediately before its great diurnal decline, whereas at Toronto it 
uniformly and steadily declines from 5 p.m. to 1 a.m. 

Comparing together the values at the American stations as a 
group, from Table XIX., as laid down, plate 2, we find that the 
mean diurnal curve of the horizontal component nt the two most 
southern stations, Philadelphia and Toronto, which are about 300 
miles distant from each other, are similar in their hours of maxima 
and minima, but difier considerably in the value of their ordinates 
for the same hours, those at Toronto being much the larger, especially 
about the time of the morning minimum at 11 A.M., and of the 
principal maximum at 5 P.M. ; they both present an increasing force 
at the hours at which it is decreasing to its lowest value at Lake 
Athabasca. At Sitka, which geographically is not far distant from 
the last-named station, while magnetically it belongs to the jsame 
group as the former, we have a curve of intermediate character; 
the great decrease of the Horizontal Force from 11 p.m. to 4 A.M., 
which occurs at Lake Athabasca, and is there followed by an equally 
rapid return towards mean values until 8 a.m., is, it is true, %vanting, 
but we have a continuous slightly decreasing value, from 11 p.m. to 
7 A.M., being the same period in which it is increasing at Toronto 
and Philadelphia. The curves in fact exhibit a striking progression 
of character, both in respect to the minimum and maximum of force ; 
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we see the latter increasing rapidly in amount, and tending more and 
more towards an advanced period of the afternoon, as we proceed to 
the north, each culminating point falling above and in advance 
of that of the curve belonging to the stations to the southward from 
the lowest, which is that of Philadelphia, to the greatest, which 
belongs to Lake Athabasca. Again, we find the maximum at 6 a«m,, 
which at Philadelphia exceeds that at 6 p.m. in amount, at Toronto 
is considerably less than the latter; at Sitka it cannot be distinguished 
with certainty upon the observations of one winter ; and at Lake 
Athabasca we find in its place the very low values already pointed 
out, or if the small relative maximum of 8 a.m. be identified with 
it, it exists only as an inconsiderable undulation upon a much larger 
movement, determined probably by other causes. 

At Fort Simpson the mean curve does not differ in general 
character from that at Athabasca, but is enormously increased in 
amplitude ; the extreme deviations, both positive and negative, are 
doubled in amount, and there are other proofs of the influence of the 
advance of the season, the subordinate maximum just referred to 
being reduced to a still smaller relative amount, and shown three 
hours later ; we find also no trace of the increase of the element preced- 
ing its great nocturnal decline, which was remarked in every one of 
the winter months ; it declines slightly from 6 p.m. to 10 p.m., and 
then the great movement conunences. At this station, as at Lake 
Athabasca, the mean curve by the induction inclinometer follows all 
the inflexions of that of the Horizontal Force, and gives a satis- 
factory confirmation of the accuracy with which they are represented. 

A comparison of all the American stations for the two spring 
months, confirms the previous remark as to the systematic character 
of their differences, but shows also the curious fact that the relative 
change from winter to spring was less at Sitka than at either of the 
other stations, which is also apparent in the declination. 

Induction Inclinometer. — The instrument employed for measure- 
ment of the changes of Inclination was the Unifilar, with which the 
absolute determinations of the Horizontal Force were made. The 
arm opposite to the one which carried the reading telescope and scale 
was provided with a socket, at the distance of 5 inches from the sus- 
pended magnet, for the reception of a single soft iron bar of 12 inches 
in length. The length of the suspended magnet was 2 ' 5 inches ; the 
arc value of the scale was 1^*0. 

This instrument was one of the first of the kind that were made^ 
and the first employed in any of the colonial observatories. I believe, 
abo, that the present observations with it are the first that have been 
published at large, and as the Induction Inclinometer is less known 
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than any otter of the magnetical instruments referred to in this 
account, and has been less generally employed than its merits appear 
to deserve*, it will be proper to state at some length the grounds 
for that degree of confidence in the results which has led to their 
being included in the present volume. 

The principle of the instrument may be stated from the explansr 
tions of Dr. Lloyd, as follows f :— If a soft iron bar, perfectly 
devoid of magnetic polarity, be held in a vertical position, it im- 
mediately becomes a temporary magnet under the inducing action of 
the earth's magnetic force, the lower extremity becoming a north 
pole, and the upper a south pole ; accordingly, if a freely suspended 
magnet, whose dimensions are small in comparison with those of the 
bar, be situated near, and in a plane passing through one of these 
poles, it will be deflected from the magnetic meridian. The deflecting 
force is the induced force of the bar, which is a function of the vertical 
component (Y) of the earth's magnetic force and of the temperature, 
but depends also upon the quantity and distribution of the magnetism 
in the bar, and its distance from the suspended magnet. In practice 
it may also contain a term depended upon the permanent magnetism 
of the bar, which is seldom wholly evanescent The tendency of this 
force is to turn the magnet ; it is resisted by the horizontal com- 
ponent (X) of the same force ; under the opposing influence of these 
two forces the bar assumes a position of equilibrium at a certain 
angle {u) from the magnetic meridian. This position serves to deter- 
mine the ratio which subsists between them, and from the changes 
which it undergoes, may be, in like manner, inferred the changes of 
this ratio, and therefore those of the magnetic inclination. 

The moment of free magnetism of the suspended magnet being 
denoted by m, let mU be the moment of the force exerted on it by 
the iron bar, U being, as already stated, a function of the vertical 
component and of the temperature ; then, since mX sin u is the 

* The advantages of the InstrumeDt are these : Its constractioii is not attended with 
any of the mechanical difficulties which have led to the failure of the Balance Magnet- 
ometers. The changes of inclination being given directly, the deduction of those of the 
total force is much facilitated. It can be employed with increased advantage where the 
Balance Magnetometer, which is its only substitute, becomes nearly useless from its limited 
range of scale, and its unsteadiness in disturbances. It is easily adjusted, and not liable to 
get out of adjustment It is observed with the same facility as a Declinometer, and its co- 
efficient can be verified aA often as we please without interrupting the series of observa- 
tions ; this hist circumstance was not known at the period of the present observations, 
which was prior to the suggestion by Dr. Lamont of the method of deflection, to be 
referred to presently. 

f Proceedings of the Boyal Irish Academy, 1842 and 1850 ; also Letter to Colonel 
Sabine, dated 12th October 1848, printed and circulated for the information of the Direc- 
tors of the British Colonial Observatories. 
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moment of the opposing force of the horizontal component X exerted 
at the angle u^ the equation of equilibrium is 

U=X sin u 
now let the two components of the earth's force imdergo any small 
changes A-Y and AF, and let FAY be the change of U, then Aw, 
denoting the corresponding change of the angle «, in parts of radius 

VAY=:X cos uAtt + AX sin u 
whence, dividing by the equation Y=X tan ^, in which denotes 
the magnetic inclination, 

V tan ^^=co8MAa+8intt ^ 

or if /?=V"* cot we have 

AY , . ^ . AX 

—r =/7(C08ttAtl + SUltt -=- 
Jl J\. 

assuming that the induced magnetism of the iron bar is proportional 
to the inducing force, the co-efficient p may be found by inverting the 
bar and observing the angle of deflection in the direct and inverted 
positions ; denoting these angles by u and u', it is shown that 

;,= ? 

sm u + sm u' 

whence 

AY^ coe u . sum AX 

Y ""sin S cos D "^sin S cos D X" 
where S= J (u + wO ^^ D=i (u-u\) 
also since 

by substitution 

A yj sin 2 5 cos M f . . cos S sin D AX \ 
2 sm S cos i) I cos M sm 1' X J 

The angle u in this formula being the deviation of the suspended 
magnet from the position which it would assume under the action of 
the earth alone, its changes A u are the differences between the 
observed changes of position, measured from a fixed line, and the 
corresponding changes of declination. The effect of temperature 
ujwn the iron bar may be corrected by substituting (A « + a A ^) for 
A t£, A ^ being the actual change of temperature, and a the change of 
angle in parts of radius, corresponding to a change of 1°. Dr. Lloyd 
states, that the effect of an increase of temperature upon a soft iron 
bar, in all his experiments, has been an increase of its induced mag- 
netism, being the reverse of its effect upon the permanent magnetism 
of an artificial magnet. The same effect was observed in the case of 
the present instrument, and in that of the observatory instrument 
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%vith two bars at Toronto^ but the amount was very small in botli, as 
was also found by him. 

Since the date of the observations under discussion^ Dr. Lamont 
has shown that the assumption, that the induced magnetism of the 
bar is proportional to the inducing force, is not strictly in accordance 
with the fact, and has proposed a method of determining the scale 
co-efficient of the instrument, " which is independent of all hypo- 
thesis, and necessarily includes all the circumstances upon which 
the quantity sought depends." The principle of his method consists 
in altering the induced force artificially, by a small but known 
amount, and observing the change of angle produced thereby, and 
this is effected by placing a magnet at a considerable distance* above 
or below the suspended magnet, their centres being in the same 
vertical line, and observing the scale readings with this magnet, first 
vertical, in which position it exerts no direct action upon the sus- 
pended magnet, but only on the iron bar, and next horizontal, and at 
right angles to the suspended magnet, in which position it should 
exercise no action on the iron bar, but only on the suspended mag- 
net. It will be shown below that at the distances of deflection 
which it is necessary to employ in practice, the assumption that in its 
horizontal position the magnet exercises no effect on the induced 
magnetism of the iron bar is not quite in accordance with the fact, 
but the effect produced can be eliminated very nearly, by reversals. 
Now if n be the angle of deflection with the magnet vertical, n' with 
the magnet horizontal, a the distance of the magnets from centre to 
centre, e the length of a line connecting the centre of the fixed 
magnet with the centre of the iron bar, and <f> the angle which that 
line forms with the vertical, it is shown by Dr. Lloyd, that 

^=-^(l+C08'<?)V 

n e* 
By substituting the value of V thus found, in the formula above, 

^=V-» cotan e (cos tiAt£+ sin le^) 

a new and more accurate expression is obtained for the changes of 
the Vertical Force ; also since 

A<?=sin5costf i^J^^\ 
\ Y XV 

By substituting the last expression for ^, we have 
A^=zV-^ cos ^e cos utM^f. ^ 

* SeTen or eig^t timetf the length of the deflecting magnet is the distance recommended, 
but it does not appear to be lofficient 
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where f = V"' cos *^ sin w— sin 6 cos ^ ; or if we put 

sin ^= V""' cos 6 cos «, 
then /*= 2 cos 5 . cos i (^+ ^) sin \ {^-ff) 

The instrument made use of at Lake Athabasca has been sub- 
sequently sent to the East Indies, and I have had no opportunity 
of putting in practice both these methods of determining the scale 
co-efficient with it, for the purpose of ascertaining in what manner 
the value obtained by the original method must be modified, to agree 
with that resulting from the experiments of deflection. Both methods 
have been tried, however, with this view, with two diflFerent instru- 
ments at Toronto, and with other instruments elsewhere ; the results 
appear to warrant the conclusion, that the ratio between the values 
thus obtained is not only constant for the same instrument, but so 
nearly the same for all instruments of similar construction, and 
furnished with iron bars of similar quality, that we may obtain a 
pretty good approximation to the true scale value, when^ as in the 
present case, it cannot be directly determined, by multiplying the 
value given by the formula of the instructions by the mean ratio 
deduced from all the experiments. 

The following Table contains the particulars of a series of experi« 
ments of deflection made with an Induction Inclinometer with one 
iron bar, at Toronto ; this instrument is precisely similar to the one 
used in the northern observations, except that the magnet suspended 
is 3*0 instead of 2*6 inches in length; it was made and sent to 
America at the same time. 

* The foregoing explanation is, in substance, demed entirely from the Papers of 
Dr. Lloyd referred to in a preyions note, and is given as much as possible in his own 
words. 



46 



INDUCTION INCLINOMETEB. 



Table XXL 

Experiments to determine the scale coefficient of a one -bar Inclinometer 
by tlie method of deflections^ under various adjustments,^ In this 
instrument &=4'96 inches. 





- 


Acting End 

of Iron Bar 

a 


DiBtanoes. 
Inches. 


Coe<f 


Deflection. 


Do. 
dueed 

Scale 
Value. 


Co- 

A4liut- 
mant. 


Ratio. 




a 


e 


H 


2» 


2»' 




L 


1851. 
June 6 - 


South Pole . 


30*60 


25*16 


6*83 


-961 


11*58 


6908 


1097 


/ 
0-851 


1-290 




11 " 


» ■ 


SS-76 


28-36 


6-83 


'960 


7*a 


42*82 


1*152 


— 


1*353 


II. 


June 9 - 


North Pole - 


id'62 


32*06 


609 


974 


6*78 


80-81 


0*829 


0*854 


0*970 




»» * 


w 


30-87 


36*80 


609 


*981 


4*81 


62-67 


0-822 


— 


0-962 


III. 


Jane 11 • 


» " 


26*80 


32-20 


6-02 


976 


6-44 


80*62 


0-878 


0*888 


1-046 


IV. 


June 12 . 


8outhPole . 


30-65 


25-40 


6*03 


-965 


10-40 


60-05 


1*192 


0*846 


1*411 


V. 


JunelS - 


South Pole . 


88*29 


28-34 


6*39 


*989 


7*98 


46*35 


1126 


0*840 


1*326 


VI. 


June IS • 


South Pole - 


33-20 


28-34 


6-39 


•969 


8*36 


46*37 


1-094 


0*843 


1*206 


VII. 


1* 


North Pole - 


83-20 


38*91 


5*39 


*984 


4*33 


42*71 


0*756 


0*843 


0*896 




M ■ 


II • 


30*36 


86*09 


6*89 


•981 


6*27 


65*34 


0-769 


- 


0-910 


VIII. 


June 16 ' 


South Pole - 


8303 


27*64 


6-39 


-909 


7*98 


46-15 


1151 


0-847 


1*359 




M ' 


» * 


29*36 


28-97 


5*39 


-969 


12-44 


66*26 


1-112 


- 


1-812 


IX 


n 


North Pole • 


83*08 


38-42 


6-39 


*984 


4*48 


42-66 


0*780 


0*847 


0*868 




n * 


M • 


29*86 


84*76 


5*39 


-960 


6*33 


60*84 


0-816 


~~ 


0*963 



In the foregoing experiments^ the deflecting magnet employed was 
the one used in the determinations of Absolute Horizontal Force^ its 
length 3 ' 66 inches. It will be observed that all the oo-efficients ob- 
tained when the acting end of the bar was a south pole^ or the bar was 
upwards, are greater than those given by the formula of the instruct 
tions, and all those obtained when the acting end was a north pole^ 
or the bar downwards, with one exception, are less. It was proved, 
by reversing the deflecting magnet in the vertical position when the 
iron bar was away, that it has no effect on the suspended magnet in 

* The particulars of the previous adjustments are as follows: r« number of rerersals of 
the iron bar to obtain mean values of S and D; B^75^ 19'. 







n 


« 


S 


n 










/ 


o / 


o / 




I. 


June 5 - 


8 


16 331 


16 2-2 


30*9 




11. 


JuneO . • 


8 


16 3-8 


16 0-7 


81 


Acting end of bar changed. 


III. 


June 11 - 


7 


16 29*8 


16 18-0 


12-0 




IV. 


June 12 


7 


15 62-2 


16 7*1 


14*8 




V. 


June IS - 


X 


14 62*0 


16 12-0 


6*1 




VI. 


June IS - - 


6 


16 18*0 


16 12 


61 




VII. 


June IS - 


X 


16 5*0 


16 12*0 


6-0 




VIII. 


June 16 • - 


7 


16 6-3 


16 8*7 


2-3 




DL 


June 16 - 


X 


16 8-2 


16 8-7 


2-3 
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this position ; but it would appear that the difference in question may 
result, in part at least, from an effect on the induced magnetism of 
the iron bar when the magnet is horizontal, which renders the angle 
v! greater in each case when the acting end is a south pole, for the 
same Talue of a, than when it is a north pole. According to the 
theory, the angle of deflection when the magnet is horizontal should 
be the same for the same distance, whatever the position of the iron 
bar, which is supposed not to be affected by it. 

As it appeared desirable to establish this point, and it might be 
suggested that the effect was in consequence of not taking a sufficient 
distance of deflection, although in some of the foregoing experiments 
it was between nine and ten times the length of the magnet, a second 
series was made, with a deflector of 7 * 5 inches, which allowed a 
considerably greater distance to be used. The particulars are con- 
tained in the next Table. 

Table XXIL 
Experiments of deflection continued^ deflector of 7' 5 inches.* 





Date. 


Acting End 
of Iron Bw 


Distances. 
Inches. 


Cos?^ 


Deflection. 


De- 
duced 
Scale 
Value. 


Co- 
efficient 
by 

AdiUBt- 

ment. 


Ratio. 




a 


e 


h 


2» 1 2f»' 




X. 


1851. 
June23 . 


North Pole- 


65'09 


60*67 


6*88 


0-993 


6-68 


66*17 


0-898 


0-829 


1-064 




It ■ 


If • 


68*88 


64-48 


6*38 


0-994 


6*60 


43-43 


0-936 


„ 


1-129 


XI. 


June 24 . 


South Pole. 


66-09 


49*96 


6*39 


0-990 


9-43 69-48 


1*029 


0-818 


1*258 




n " 


»» " 


68*88 


63*66 


6-39 


0-991 


7*04 47*84 


1*089 


„ 


1*332 


XII. 


June 26 - 


North Pole- 


6609 


60*67 


6-33 


0-992 


6-96 6607 


0*866 


0-805 


1*064 




M * 


» " 


68*83 


61*43 


6-83 


0*994 


6-08 44-76 


0*818 


f» 


1016 


xm. 


»» 


South Pole- 


66*09 


49*96 


6*38 


0*990 


10*21 68*04 


0-942 


0-821 


1*147 




n " 


M " 


68-83 


63*66 


6-38 


0-991 


8-03 1 46-46 


0-996 


" 


1*213 



It appears that, notwithstanding the increased distance of deflection, 
we have the same result as before. The ratio which the experimental 
scale value bears to the theoretical one evidently depends upon the 
nature of the acting pole, or rather upon the position of the iron bar 
above or below the suspended magnet at the time of the experiment ; 
it is about one tenth greater for adjustments in the former position 
than for those in the latter. In both positions the value given by 
deflection is the greatest of the two. 

* The following are the particolan of the adjustments in Table XXIL: »« number of 
times the iron bar was reversed, to obtain the values of S and D. 







n 


« 


S 


D 




X. 

XIII. 


June 23 - . 
June 24 . 
June 24 • . 
June 26 - 


7 
8 
3 
6 


o / 

16 9*2 

17 66*0 

18 88 
14 47*2 


o / 

16 36-0 
16 84-4 
16 47-6 
16 47*6 


/ 

1 19 
1 21 

1 86-6 
1 66-6 


ColM shifted toother end 
of bar. 
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^ g The upper end of the iron bar being always a 

° north pole, the effect of presenting towards it the 

north and south poles of the deflecting magnet 
^-o alternately, during its horizontal reversal is always 

■ the same as regards its induced magnetism ; when, 
n 8 however, the bar is abavey or the acting end a 

n ""^^ south pole, this effect concurs with the tendency of 

10—^ the magnet in the same position to deflect the 

suspended magnet, and the angle of deflection is 

■ increased proportionably ; when the iron bar is 
reversed, or the upper end is the acting pole, the contrary is the 
case, the angle of deflection is diminished; the effect being less, 

however in the ratio of -j^ to unity, (e' the value of e when greater 

than a or the iron bar below.) 

Taking the difference between observed value of the angle n', in 
two adjustments, at which the position of the iron bar was different 
but the distance of deflection the same, to be the sum of the effects 
produced in each case by the action of the deflector in its horizontal 
positions upon the induced magnetism of the iron bar, it appears, in 
the case of the experiments numbered VIII. and IX., to have 
amounted to(46' 15— 42'66)=:3*49 scale divisions, when the distance 
was 33 '0 inches; and to (66*26 — 60* 84)= 5 '42 div. when it was 
only 29 * 3 inches. Let the effect in the two positions of the iron 

bar be 17 and ?;', where rj'iz (-!L \ \ then in this case the two 

values of 17 are 2*55 and 4*05 div., therefore those of V ^^^ 
0*94 and 1*37 div.; that is to say, the double angles of deflection, 
when the magnet was horizontal and the iron bar above, were in- 
creased by the two former amounts, at the greater and less distances 
of deflection respectively, and by the two latter when the iron bar 
was below ; in each case in consequence of the effect upon its induced 
magnetism. The corrected values of n' are therefore 43 ' 6 and 62 ' 2 
divisions respectively, which slightly reduces the difference between 
the resulting co-ef&cients, but to so small an extent as to prove that it 
is not caused by the effect in question alone, and that we must look 
elsewhere for a solution of the difliculty, probably to the introduction 
of other terms into the expressions involving the distances e and a ; 
but without pui*suing this subject any further here, I have concluded 
that the only way of approximating to the true value of the ratio 
required is to take the mean between the values found for the same 
distances under two adjustments, one in which the iron bar is below, 
the other in which it is above. 
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The experiments with the 3' 6 deflector supply the following 
couples : — 

Table XXIIL 



Dftte. 


a 


e 


Batioof 
Oo-eiBcients. 


MeuL 


June 6 
9 
12 
13 
13 
13 
16 
16 
16 
16 


30-50 
30*87 
30-55 
30*35 
33*29 
33*29 
33*03 
33*09 
29*36 
29*36 


25*16 
36*30 
25*40 
36- 09 
28-34 
38*91 
27*64 
38*42 
23*97 
34*75 


1*290 
0*962 
1-411 
0-910 
1-311 
0-896 
1-359 
0*862 
1*312 
0*963 


1*126 
i*160 
1*103 
1*110 
1137 


Mean - 


— 


— 


-^ 1*127 



next the experiments with the 7 ' 5 inch deflector supply the following 
couples : — 

Table XXIV. 



Date. 


a 


e 


Batioof 
Co-efficients. 


Mean. 


June 24 


55*09 


49-95 


1*258 


1*171 


23 


5509 


60-67 


1*084 


24 


58*83 


53 66 


1*332 


1*230 


23 


58*83 


64*43 


1*129 


25 


55*09 


49*95 


1147 


jr 105 


25 


55*09 


60*67 


1*064 


25 


58*83 


53*66 


1*213 


1 1*159 
J 


25 


58*83 


64*43 


1*106 


Mean - 


— 


— 


— 


1*166 



It would follow^ from the whole series, that the scale co-eflScient 
determined for this instrument in the ordinary way will be brought 
•to accordance nearly with the true value^ by augmenting it in the 
ratio 1 ' 146. I have employed, however^ the last series alone, the 
distances of deflection having been more favourable, and the general 
result less likely to be influenced by any terms involving that quantity 
beyond what are employed. We have, again, a scries of experi- 
ments with another instrument, one of those provided with two iron 
bars. In this case one bar being always above and the other below 
the suspended magnet, the effect of the deflecting magnet in its 
horizontal position is neutralized in great measure, being of a con- 
trary sign in the two bars respectively. The following are the 
particulars: — 

£ 
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Table XXV. 
Experiments to determine the Scale co-efficient of a Two-bar Inclinometery 
by the method of Deflections^ under various adjustments. Length 
of deflecting magnet 7 ' 5 inches ; value of b, or distance of iron 
bars from suspended magnet ^ d'O inches. 



Date 
1848-9. 


Distances, 
Inches. 


Deflection. 


Deduced 
Scale 
Value. 


Co- 
efficient 
by 
Adjustment 


Ratio. 


a 


h 


N 


nf 




October 


3 


71-80 


4-12 


6-48 


38-74 


6*500 


0*357 


1*344 


n 


13 


71-80 


4- 12 


5*90 


35*15 


0*495 


— 


1-329 


99 


13 


71-80 


4-12 


5-72 


35*59 


0*521 


— 


1*398 


99 


31 


71*80 


4- 12 


6-03 


35-48 


0*493 


— 


1*322 


»t 


9 


65-74 


4- 12 


7*52 


46*75 


0*521 


^- 


1-400 


n 


12 


66-74 


4-12 


8*63 


50*08 


0*487 


... 


1-306 


9* 


13 


65*74 


4- 12 


8*28 


46*31 


0*469 


— 


1-260 


NoTeukber 


1 


65*74 


4* 12 


8*18 


46*44 


0*468 


— 


1*258 


April 


3 


71-91 


4-14 


6-08 


34*21 


0*467 


0*373 


1-251 


ff 


3 


66-87 


4*14 


7*89 


44-77 


0*499 


— 


1-338 


M 


9 


71-91 


4- 14 


6-05 


33-78 


0*494 


0*372 


1-327 


»9 


9 


71*91 


4* 14 


5*75 


33*72 


0*466 





1*253 


»> 


9 


65-86 


4' 14 


7*34 


43-97 


0*500 


— 


1*346 


W 


9 


65' 86 


4- 14 


7-49 


44-27 


0*489 


*— 


1-317 



From the deflections at the nearer distance, we find a mean 
yalue of 1 '332, and from those at the greater distance, a mean value 
of 1 '318, for the ratio in which we must augment the value of the 
scale co-efficient found in the ordinary way for this instrument, to 
make it agree with the value deduced from experiment. 

Lastly, Dr. Lloyd has found for his instrument a value of about 
1 '3 for the same ratio. 

I conceive that whole evidence warrants the conclusion that the 
scale co-efficient found by the formula of the magnetical instructions 
is invariably less than the true value as determined by experiment ; 
that the ratio in which it must be augmented is constant for the 
same instrument ; and that it is nearly the same for all instruments 
furnished with bars of similar quality. I propose to adopt 1 * 22 
provisionally, for the instrument used at Lake Athabasca, which I 
consider leaves the changes of inclination under an uncertainty of 
about one tenth their apparent value ; a quantity which, however 
considerable, does not perhaps greatly exceed the uncertainty of all 
the observations of the changes of this element thus far ; it does not 
aifect their value for many relative purposes, and will not alter the 
character of any periodical law deducible from the observations. 

The great amount of the daily changes of inclination indicated by 
the scale readings has been shown in Table XIII., in connexion 
with the corresponding changes of Horizontal Force. Satisfactory 
proof of the reality of these changes, and of the practical value of 
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the instrument, may be given by a comparison of the effect of sudden 
magnetical shocks, which sometimes occurred, of a very marked 
character upon the Inclinometer and Bifilar. The following instances 
have been selected with this view from the observations of Disturb- 
ances. The instruments were generally read in succession^ with ian 
interval of one minute between them, I have therefore interpolated 
a value of the Bifilar for the minute of observation of the Inclino- 
meter ; the last columns contain the change in scale readings and in 
terms of the Inclination and Horizontal Force, between each suc- 
cessive observation, usually a space of three minutes. It will be 
observed, that however great and sudden the changes of Horizontal 
Force shown by the Bifilar, the Induction Inclinometer never fails 
to exhibit a corresponding change of scale reading; indeed these 
changes so much exceed in general what would be inferred from 
the change of Horizontal Force alone, as to leave an excess suffi- 
ciently large to prove that in these cases, making full allowance for 
probable uncertainty of the scale value of the Inclinometer, the 
shocks must have been accompanied by large changes of Total Force. 

Table XXVL 







Bifilar. 


Indinometer. 




Beadings. 


Differenoes. 


AX 
X 


BeadingB. 


Diffetenoes. 


A0 




D. H. IC 












/ 


1 


Nov. 2 17 10 


229-3 


^^ 


_ 


— 


— 


— 




11 


221 -S* 


— 


— 


113-8 


— 


_ 




15 


191-6 


— 


— 





— 


.. 




16 


197-7' 


-24*1 


--0083 


126-3 


+ 12-5 


+ 2*1 




20 


221-4 


+ 23-7 


+ •0081 


51-7 


-74*6 


-12-6 




25 


175- 4»» 


-46*0 


-•0157 


182-5 


+ 130-8 


+ 22-4 




30 


213* 4^ 


+ 38*0 


+ •0130 


132-7 


-49-8 


-8-5 




35 


206- 0»» 


- 7-4 


-•0025 


144' 4 


+ 11-7 


+ 20 




2 17 40 


196-0* 


-10-0 


-•0034 


174-8 


+ 30-4 


+ 5-2 


2 


April 16 18 57 


208-9 


_ 


, , 


_ 


. 


_ 




59 


239-8' 


— 


— 


201-3 


— 


— 




19 1 


271-7 


i.. 


— 


— 


— 


— . 




2 


267-0' 


+ 27-2 


+ -0077 


62-5 


-138-8 


-17-9 




6 


248- 1 





— 


— 


— 


■~- 




7 


248-0' 


-19*0 


--0052 


172-6 


+ 110-1 


+ 14-2 




11 


247*6 


— 


— 


— — 


"- 


"— 


3 


Aprtt 16 20 41 


203-7 


_ 






,^_ 


... 




42 


181-7' 


— 


— 


258-8 


— 


— 




46 


93-9 





— 


.. 


— 


— 




47 


97-6' 


-84*1 


--0238 


479-3 


+ 220-5 


+ 28-5 




51 


112-7 


__. 


— 


— 


— 


— 




52 


113-6" 


+ 160 


+ 0045 


404*5 


-74*8 


-9-7 




56 


117*2 


— 


■-" 


""" 


" 


^ 



' Beadings interpolated. 

* Beadings taken simultaneously irlth those of the Inclinometer. 
£ 2 
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Bifilar. 


Indinometer. 




Beadingf. 


Differences. 


AX 
X 


Beadingg. 


Differences. 


AB 




D. B. X. 












1 


4 


April 16 23 16 


146*8 


— 


— 


— 


— 


■■■ 




17 


101-2 


— 


— 


345*0 


— 


•~~ 




19 


9*9 





.. 


«— 


— 


— 




20 


21-2 


-80-0 


-0226 


631- 


+ 286*0 


+ 370 




22 


43-8 








— 


— 


— 




23 


56' 4 


+ 35-2 


+ •0099 


529*3 


-ior7 


-13*1 




25 


71-5 





— 


""* 


— 


— 




26 


80-4 


+ 240 


+ -0068 


499*7 


-29-6 


-3-8 




23 28 


108-4 


— 


— 


. "^ 


~ 




5 


April 17 45 


176-3 


_ 


^^^ 


__ 


~- 


— 




46 


185-3' 


ii— 


— 


317*9 


— 


~~" 




48 


203-3 


_ 


— 


— 


— 


— 




49 


215- 6' 


+ 80'3 


+ •0086 


271-5 


-46-4 


-6*00 




51 


240- 1 





— 


-. 


— 


— 




52 


163-0' 


-52' 6 


--0149 


427-6 


+ 156-1 


+ 20*18 




55 


-0-8 





_ 


— 


— 


— 




56 


0-0* 


-1630 


-•0461 


620-9 


-193-3 


+ 24*99 




58 


3-2 





— 


— 


— 


— 




59 


-18-1' 


-18-1 


-•0051 


807-8 


+ 186-9 


+ 24*17 




17 1 2 


-60-7 





— 


— 


— 


— 




3 


-500' 


-31-9 


--0090 


837-9 


+ 30-1 


+ 3*89 




5 


-30-7 


— 


— 


— 


— ~ 


•^ 


6 


April 17 2 19 


179-7 




___ 





, 


.. 




20 


172-2' 


— 


— 


311-6 


— 


— 




21 


157-2 


— 


— 


— 


— 


— 




22 


149-5' 


-22-7 


-•0064 


373*6 


+ 62'0 


+ 8*01 




25 


131- 1 


— 


i.. 


— 


— 


— 




26 


105-4' 


-44-1 


-•0125 


370-3 


-3-3 


-0*43 




28 


54- 1 


— 


— 


— 


— 


— 




29 


51-4' 


-54-0 


-0152 


541*3 


+ 170-0 


+ 21*98 




31 


46' 





— 


^ 


— 


— 




32 


67-7' 


+ 16-3 


+ •0045 


540*9 


-0*4 


-0-05 




34 


111-0 





— 


— 


— 


— 




35 


130-8' 


+ 63-1 


+ •0178 


459*3 


-81-6 


-10*55 




37 


170-3 


-. 


_. 


^ 


— 


— 




38 


163-5' 


+ 32' 7 


+ •0092 


309*6 


-149*7 


-19*36 




40 


150-9 


— 


— 


— 


"~" 


"~~ 


7 


April 25 20 1 


239-5 


_ 


^_ 


_ 










2 


171*6' 


— 


— 


346*3 


— 


— 




4 


65'9 





— 


— 


— 


— 




5 


64-2' 


-107-4 


-'0303 


545*6 


+ 199*3 


+ 25*77 




7 


60-8 


— 


.^- 


.. 


— 


— 




8 


78*4' 


-14-2 


-'0040 


515-3 


-30*3 


-3*90 




10 


113-7 


— 


— 


— 


— 


— 




11 


117-6' 


+ 39-2 


+ '0111 


386*2 


-129*1 


-16*59 




13 


125-5 


— 


.^ 


— 


— 


— 




14 


140*2' 


+ 22*6 


+ •0064 


356*7 


-29-5 


-3*81 




16 


169' 6 


"^ 


— 


— ~ 


— 


~~" 



' Readings interpolated. 

^ Readings taken simultaneously with those of the IncKnometer. 
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Bifilar. 


IndiDometer. 




Beadlngs. 


I/ificreiiccs* 


AX 


Beadings. 


Differences. 


AB 




». H. X. 












1 


8 


April 30 21 S2 


106-9 


— 


_ 


_ 


^m 


.. 




23 


115-9' 





— 


475^8 


-. 


_• 




25 


136* 


— 


— 


— 


— . 


-. 




26 


104-0' 


-14-9 


-•0042 


346-6 


+ 70-8 


+ 915 




28 


400 


«_ 


— 


— 


— 


— 




29 


69 -9* 


-34-1 


-•0096 


525^1 


+ 178-5 


+ 23-08 




31 


129-7 





— 


— 


^^ 


— 




32 


129- 4* 


+ 60-6 


+ •0171 


455*5 


-69^6 


-8-98 




34 


128-9 





— 


— 


— 


... 




35 


129 -9* 


+ 0-5 


+ 0001 


343-3 


-112'2 


-14'.47 




37 


131-8 


.. 


— 





— 


.. 




38 


123' ?• 


-6-2 


-•0017 


382*3 


+ 390 


+ 5^04 




40 


107-6 


^ 





__ 


— 


— 




41 


95-0» 


-28-7 


-•0081 


457- 1 


+ 74-8 


+ 9-65 




SO 21 43 


69-8 


— 


•^ 




"— 


•^ 



* Readings interpolated. 

^ Beadings taken simultaneously with those of the Inclinometer. 

I conclude, from the foregoing examples of the action of the instru- 
ment in extreme cases, as well as from the close correspondence in 
the mean diurnal curves of inclination, as derived from the observa- 
tions, with that of Horizontal Force, which will be pointed out 
below, that the testimony of the observations themselves is in &vour 
of the opinion that the series, with some uncertainty as to the abso- 
lute values assigned, furnishes, as far as it goes, a true representation, 
and the only one we can at present refer to, of the regular and 
irregular chuiges of the Inclination in high magnetic latitudes. 

Adjustments. 
Firtt Adjustments 14th October 1843. — On conclusion of the ex- 
periments of deflection for determination of the absolute Horizontal 
Force, the instrument was placed on its pedestal, the base levelled, 
and the telescope adjusted to the meridian. The scale read 420 ' 0, the 
corresponding reading of the Declinometer being 404 ' 4, Bifilar 282 ' Of 
mean reading of Vernier's 199** 56' 30". The soft iron bar was now 
inserted in the socket, the upper or north pole deflecting, and was 
moved in the collet until the angle of deflection appeared to be a maxi- 
mum ; mean of Vernier's 252** 20^ lO''; when the same division of the 
scale was on the wire, Declination 406 ' 6. The bar was next reversed, 
the lower end or south pole deflecting, and the telescope turned in 
azimuth until the central division was again on the wire ; the Ver- 
nier's now read 158** 20' 30", Declination 406*8. We have then 
ic=:4r 36' 8=46** 69'"8 ^=81** 37"6 

tt'=52^23"6 D=5**23"8 a=r0007 
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whence the co-efficient for differences of Bcale reading, when corrected 
for changes of Declination, Temperature^ and Horizontal Force, is 

2 sm S COB D 
according to the formula then in use. This value I have augmented 
in the ratio 1 ' 22, for the reasons already stated in the actual re- 
ductions. 

Increasing numbers indicated a return of the north end of the 
magnet towards the north, or a decrease of Inclination ; the actual 
readings have therefore been inverted in the abstracts, hj taking the 
complement of each to 600 ; and increasing numbers represent increase 
of Inclination throughout. 

It would appear, from the difference between the angles u and t^ 
above, that the iron bar must have possessed a considerable degree of 
permanent magnetism, or else that the suspended magnet was not on 
a level with the centre of the collet ; it is possible, as there is no 
record to the contrary, and attention was not directed to this circum- 
stance in the instructions then in use, that there may have been a 
difference on this account in the position of the acting pole, and, 
consequently, the amount of its action in the two positions of the iron 
bar, which would partly account for the difference in question ; but 
the existence of permanent magnetism was afterwards shown by ex- 
periments at Fort Simpson. The bar was there employed hs a 
deflector in the horizontal position, its centre at 15 ' 7 inches from that 
of the suspended magnet, and it was found that there was a regular 
difference of 29' '8 in the reading, accordiDg as one end or the other 
was presented ; this difference gives an angle of deflection of 14'' 9, 
one end acting as a north, the other as a south pole. The angle of 
deflection produced by a three-inch magnet, the centre at very nearly 
the same distance, was 612''0; the relative forces, being expressed 
nearly by the tangents of these angles, were as 1 to 41 ' 5. I was not 
aware at that time of the facility with which an iron bar can be de- 
prived of its permanent magnetism, by dipping it, according to 
Dr. Lament's suggestion, several times alternately into hot and cold 
water ; but to ascertain whether this circumstance is likely to have 
had any sensible influence on the results, the experiments of deflection 
Nos. X to XIIL, at Toronto, above, were purposely made when the 
bar had contracted a still greater amount of permanent magnetism by 
being inadvertently placed too near a magnet, but they do not show 
any difference from those in which the bar was almost entirely free 
from it, except a slight increase in the value of given changes, which 
may be due to other causes- 
It became necessary to raise the suspended magnet on the 19th 
October, owing to the difficulty of reading the scale ; the effect of 
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thus altering its position with reference to the acting pole of the 
iron bar was shown by a decrease in the scale readings/ indicating 
an increase in the angle u of about 1^ 53^ As the instrument was 
not otherwise disturbed, and the position of the bar was not altered, 
this quantity has been added to the angle u in the above formula 
until the end of the month, making the scale co-efficient 

aP=0'1747 

Second adjiistment, 31st October 1843. — The sof); iron bar being 
removed, the telescope was adjusted to the meridian. Vernier's reading 
198'' 28' 20'', Declination reading 414 '0. The bar was then inserted 
in its socket, reversed, the telescope being turned in azimuth until 
the same division df the scale was on the wire. Vernier reading 
248'' 50' 30'', Declination 413 * 0. The bar was lastly inserted, and the 
telescope again turned in azimuth until the same scale reading was ob- 
tained. Vernier reading 1^0° 0' 5", Declination 410 ' 0. We have now 
t«nL44°28'2 S=47^25'2 0:^%VZV'6 

tt'=50° 22"2 D=2°57'0 afil'0007 

whence 

aP=a 4°^/*^ "=0^-140 
Sin IS cos D 

And this quantity multiplied by the ratio 1 ' 22 as before, gives for 

the approximate value of the scale, the co-efficient 

l'*1705 

The situation of the instrument made it convenient to have the 

iron bar in both adjustments in the position in which the permanent 

magnetism and the induced magnetism were opposed. 

Corrections. 

Declination Changes. — Each reading has been reduced to the zero 
of 400 on the Declination scale, by subtracting from it the difference 
of the corresponding Declination reading from that number. In 
term days and magnetic disturbances, and whenever observations 
were made at short intervals, the correction applied was the mean 
between the DecUnation reading immediately preceding and following 
the Inclinometer observation ; this was rendered absolutely necessary 
in many cases, by the rapidity of the changes of the Declination, 
which not infrequently caused the correction to vary more than a 
degree from one reading to the next, where the interval between 
them was only three minutes. 

Bifilar Correction, — The correction due to the observed changes 
in the Inclinometer scale reading, for variations of the horizontal 
component of the earth force, involves the same quantity (V), of 
which the determination is the object of the experiments of deflection, 
f^nd cannot be accurately assigned in the present case; being, however. 
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always very small^ compared with the changes of the Indination 
itself^ the error involved by the application of the original formula 
con seldom be sensible. That formula is 

-g_ cos S sin D k 
cos u sin 1'' a 
where A is the co-efficient *of the Bifilar, a the value of one division 
of the scale of the Inclinometer in terms of radius, and the correction 
to each observed reading is 'B.n, n being the difference in scale 
divisions between the corresponding Bifikr reading and the standard 
reading, for the first adjustment BizO'lOO, and for the second 
B=: 0*057. These corrections have been applied to all the readings; 
the standard division adopted was the mean of the Bifilar readings 
for the same day in the month of October, and in the other months 
the mean of all the observations of each month respectively, to the 
nearest convenient unit, namely, the division 200 in November, 
170 in December, 140 in January, and 160 in February. 

The following Table contains the correction in scale divisions of 
the inclinometer for each value of n from 1 to 100 divisions of the 
Bifilar^ under the adjustment of October 31 ; also the value of 

y - for the same values of n, for convenience in comparisons of the 
Bifilar readings. 

Table XXVIL 

Values of changes of the Bifilar scale reading in parts of the Horizontal 
Force, also of the Bjfilar correction to the Inclinometer, Adjustment 
of October 31. 



n 


AX 


B 


n 


AX 


B 


n 


AX 


B 


n 


AX 


B 


Bif. 


-X" 


IncL 


Bif. 


X 


Ind. 


Bif. 


X 


Incl. 


Bif. 


X 


IncL 


Bhr. 


Wv. 


Wv, 


Div. 


Div. 


Div. 


Div. 


Div. 


1 


'000841 


006 


26 


•008871 


1^40 


61 


•017401 


2-92 


76 


•026831 


4-85 


S 


'000082 


0-11 


27 


•009212 


1-64 


62 


•017742 


2-97 


77 


'026272 


440 


8 


-001024 


017 


28 


•009561 


1-60 


58 


•0180»l 


803 


78 


•026614 


4-46 


4 


'001366 


0-28 


29 


'000805 


1-06 


54 


•01H425 


809 


79 


•026955 


4*52 


6 


•001706 


0-29 


SO 


•010236 


1-72 


55 


•0187(» 


315 


80 


•027296 


4'58 


6 


'002047 


084 


81 


•010677 


1-77 


66 


•019107 


8-20 


81 


•027687 


4*63 


7 


002888 


0*40 


82 


•010018 


1-83 


57 


•OlO^MS 


3*26 


82 


•027978 


409 


8 


'002780 


0-46 


83 


•011200 


1-89 


68 


•019790 


3-82 


88 


•028320 


4-75 


9 


•008071 


0-61 


84 


•011601 


1-94 


50 


•020181 


3*38 


84 


•028GG1 


4*80 


10 


'003412 


0-67 


86 


•011948 


200 


00 


•020472 


3*43 


85 


•029002 


4-86 


11 


'008763 


0-63 


86 


•012288 


2-06 


61 


•020813 


3-49 


86 


•029343 


4-92 


IS 


'004094 


O'OO 


87 


'012624 


212 


62 


•021154 


S-56 


87 


•029684 


4-98 


18 


'004M6 


0-74 


88 


'012966 


217 


63 


•021406 


8-60 


88 


•030026 


508 


14 


•064777 


O'SO 


89 


•018807 


2-28 


64 


•021887 


366 


89 


•080807 


6-09 


16 


'006118 


0-86 


40 


'013648 


2*29 


66 


•022178 


3-72 


90 


•080708 


615 


16 


•006469 


0*92 


41 


•01S08B 


2-35 


66 


•022519 


3^78 


01 


'031040 


6-20 


17 


'006800 


0-97 


42 


•014330 


2-40 


67 


•022800 


8-83 


02 


•081.W) 


6-2« 


18 


•006142 


108 


48 


•014672 


2-46 


68 


•028202 


3-89 


93 


•081782 


5*32 


19 


'006488 


1-09 


44 


•015013 


2*62 


69 


•023543 


805 


94 


•082073 


6-88 


90 


•006824 


1-14 


46 


•016364 


2-67 


70 


•023884 


4^00 


95 


•082414 


5-43 


21 


'007166 


1-20 


46 


•016096 


2*68 


71 


'024225 


4^00 


06 


•032756 


5-40 


28 


•007606 


1-26 


47 


•010036 


269 


72 


'024666 


412 


07 


•083096 


6'66 


28 


'007848 


1-82 


48 


•016878 


275 


78 


'024808 


4-18 


98 


•0S8I88 


6*61 


24 


'006189 


1-87 


49 


•016719 


2-80 


74 


'025249 


4*23 


99 


'068779 


6-66 


26 


•006680 


1*48 


60 


•017060 


2^86 


76 


•025590 


4-29 
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Temperature Correction. — ^Experiments were made at Toronto in 
December 1844, after the return of the instrument from the north- 
west, to determine the effect of changes of temperature upon the 
induced magnetism of the soft iron bar. A copper vessel was fixed 
upon the arm of the instrument itself, surrounding the bar, and 
provided with a stop-cock for changing the water, a regular adjust- 
ment was completed, and the experiments were then made by filling 
the vessel with water at different temperatures, while the bar was in 
place. The temperature was carried at once from the lowest to the 
highest point, the average extremes being 50^ and 95*^ respectively, 
and the bar allowed 15 minutes to take up the change. Eacn value 
of the corresponding scale readings employed in the calculation was 
the mean by three independent observations, with five minutes 
interval between them. The value of q is found by the formula 

_ Am cos u 

"" A^ sin S cos D 
These values and the other particulars of the experiment are given 
in the following Table. 

Table XXVIII. 

Experimenti to determine the Effect of Changes of Temperature upon 
the induced Magnetism of the soft iron Bar. 



Date. 


Adynstment of Inclinometer. 


Nnmber 

of 
Changes. 


Mean 

o o 


Mean 
All 






«/ 


'/ 


D/ 


? 


1844: 


o / // 


o / // 


o / n 




o 


/ 




Deceiiil)er23 - 


25 43 50 


23 59 52 


1 43 50 


S 


46-1 


11-22 


0*5392 


24 - 


24 22 20 


23 35 35 


45 45 


5 


43*9 


6*12 


0*3178 


» 2* - 


tf 


I* 


t* 


5 


46-5 


6-44 


0-3154 


„ . 26 - 


t> 


i» 


•9 


5 


41*2 


6'61 


0*3650 


„ 26 - 


»» 


If 


f» 


6 


41*1 


6" 45 


0*3574 


.. 27 - 


»» 


n 


»t 


6 


470 


14'55 


0*7042 


„ 28 . 


» 


»» 


»» 


6 


46*9 


8' 63 


0*4183 


„ 28 - 


»» 


t» 


n 


6 


46" 5 


6-87 


0*3363 


Mean 


— 


— 


— 


— 


— 


— 


0*3737 



The observation on the 27th has been rejected. 
The correction to the scale readings of the Inclinometer for given 
changes of temperature is found by the formula — 
-o _ sin S cos D q 
"" cos tt * a 
The values found are B= 0*368 for the first adjustment, and 
R=0'390 for the second. This correction has not been applied 
to the individual readings. The following table contains the value 
of B A ^"^ for each value of A "" / from l"" to 39% to be subtracted fit>m 
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the scale readings (as inverted) when the observed temperature is 
higher than the standard temperature, and the contrary when it is 
lower. 

Table XXIX. 

Corrections to reduce the Inclinometer scale reeuUnps under the 
Second Adjustment to a standard temperature. 



At 


RA< 


At 


B,At 


A* 


RAt 


^< 


BA< 


o 


Div. 


o 


Div. 


o 


Div. 


o 


Div. 





O'OO 


10 


3- 90 


20 


7*80 


30 


11*71 


1 


0'39 


11 


4*29 


21 


8*19 


31 


12*09 


2 


0-78 


12 


4*68 


22 


8*58 


32 


12*48 


3 


ri7 


13 


507 


23 


8*97 


33 


12*87 


4 


1*56 


14 


5-46 


24 


9*36 


34 


13*26 


5 


1*95 


15 


5*85 


25 


9*75 


35 


13*65 


6 


2*34 


16 


6*24 


26 


10*14 


36 


14- 04 


7 


2*73 


17 


6*63 


27 


10*50 


37 


14*43 


8 


3- 12 


18 


7*02 


28 


10*92 


38 


14*82 


9 


3*51 


19 


7*41 


29 


11*31 


39 


15*21 



The adjustment last described remained undisturbed until Decem- 
ber 21^ 2** Gottingen, when the arm of the instrument was 
accidentally struck and moved, occasioning a change of 123 scale 
divisions in the reading ; such a movement does not sensibly affect 
the adjustment, and that quantity has been subtracted from all 
subsequent readings to correct the series. 

Changes of the Inclination. — The approximate amoimt of the daily 
range of this element, indicated by the difference between the 
highest and lowest scale readings, has been alerady given in 
Table XIII. in connexion with that of the Horizontal Force. 



Diurnal variation of the Inclination, — The following Table contains 
the mean scale readings of the Inclinometer for each month, corrected 
for changes of the Declination and Horizontal Force, in the manner 
described above. 
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Table XXX. 

Monthly Means of corrected Inclinometer readings^ omitting October 20, 

November 4, January 2-9, which are incomplete. 



Chdltime - 


h.m. 
16 65 


h.m. 
16 56 


h«m. 
17 65 


h.m. 
18 65 


h.m. 
19 65 


h.m. 
20 66 


h. m. 
21 65 


h. m. 
22 65 




Gdlttime - 





1 


2 


8 


4 


5 


6 


7 




October 
November - 
December • 
January 
Pebruary - 


lS4-n 
172-89 

2ie-«7 

280*58 


257-92 
180-76 
170-60 
213-92 
210-40 


234-36 
126-94 
167-17 
210-49 
200-20 


221-11 
126-70 
168-60 
200-67 
196-86 


217-28 
126-43 
161*89 
196*92 
196-94 


218-05 
128-46 
160-00 
197-50 
202-60 


210-97 
126-13 
163-97 
203-76 
202-67 


216-79 
126-15 
166-39 
202-25 
201-81 




Mean - 


1W34 


190-19 


182*70 


177*80 


175-68 


176-21 


177-92 


178-43 




CiTOtime - 


Noon 
— 6» 


h.m. 
065 


h.m. 
1 65 


h.m. 
2 65 


h. m. 
865 


h.m. 
466 


h.m. 
565 


h.m. 
655 




QOtt.time - 


8 


9 


10 


11 


12 


13 


14 


15 




October - 
November - 
December - 
January 
Febnuuy • 


217-86 
125-42 
106-86 
202-67 
190-58 


218-48 
126*84 
164-16 
200*60 
196-84 


219*20 
126*71 
162*25 
201-47 
194-81 


216-78 
123-72 
162*25 
198*82 
192-06 


215-87 
121-88 
161-01 
196-10 
191-63 


212-78 
120-03 
160*26 
195-23 
189-16 


213-28 
119*64 
159*89 
198-68 
186*86 


213-84 
119-22 
160-61 
192-60 
186-24 




Mean • 


178-26 


177-20 


176-22 


174*14 


173-01 


171*25 


170-36 


169-98 




Civil time 


h.m. 
7 66 


h.m. 
8 55 


h.m. 
966 


h.m. 
10 65 


Midn. 
— 5« 


h.m. 
12 55 


b.m. 
13 66 


iLm. 
14 65 


Mean. 


G»tt.timo . 


16 


17 


18 


19 


20 


21 


22 


23 


October - 
November - 
December - 
Januaiy 
February - 


212-98 
120-SS 
158-25 
191-89 
187-74 


211-89 
120*60 
168*66 
194-48 
183-60 


211-41 
117*40 
157*91 
192*85 
185-60 


222-84 
120*21 
168-38 
198-06 
184-48 


242-82 
126-89 
168-03 
200-16 
190-82 


231-18 
135-67 
170-71 
216-40 
204*93 


248-71 
137-80 
182-90 
209*01 
206*62 


261-07 
138-99 
184-46 
23006 
206*73 


224*06 

125-74 
166-06 
202-03 
197*02 


Mean - . 


160-78 j 160-53 


168-62 ; 170-63 j 178-88 

' 1 


187-42 


191*86 


197*80 1 178-36 



The general mean is taken, as in the other Tables, by dividing the 
sum of all the observations under each hour by the total number, 
which is 112; and the co-efficient for this curve, which includes 
observations under the separate adjustment of October, with those of 
the subsequent months, is 

aP:=0* 1405 xr 22 = 0* 1714 
A mean having been taken however for the complete days from 
November to February inclusive, prior to the application of the 
Bifilar correction, I subjoin it at the foot of the page * ; but as the 



* Table XXXI. 

Mean by 98 complete days under the Second Adjustment uncorrected for 

changes of Horizontal Force. 





1 


S 


8 


4 


6 


6 


7 


8 





10 


11 


Oott.tlme. 


IM'78 


181-75 


174*70 


17»-f8 


168'M 


170-ao 


i7a-e8 


178-41 


179-83 


171-48 


170-14 


168-18 




U 


IS 


14 


U 


16 


17 


18 


19 


» 


XI 


89 


98 


IfeM. 


IM'O 


IM'U 


IM'IS 


168-06 


168-10 


161-66 


168-84 


168*86 


170-86 


Ul'lB 


181*09 


180*96 


171*67 
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month of October was marked by considerable disturbances, which 
have probably affected the mean curve of Horizontal Force, it is 
here included with the other months. In the next Table the small 
correction necessary to reduce the means to a uniform temperature 
of 40° has been applied to the general mean ; and under each cor- 
rected value is given its difference from the mean of the whole in 
scale divisions of the instrument, together with the approximate 
value of this difference in terms of the inclination. 



Table XXXII. 

Corrected Mean Diurnal Curve of the Inclination by 112 days of 
observation at Lake Athabasca. 



CivUTime - 


h. m. 
15 55 


h. m. 
16 65 


h.m. 
17 65 


h.m. 
IS 55 


h.m. 
19 66 


lum. 
20 65 


h.m. 
2166 


h.m. 
22 66 




G(>tt.Time - 


Noon. 


1 


2 


3 


4 


5 


6 


7 




Scale - - 

Differcncofl - 

A0 


197-66 
+19-22 
+3-29 


100-62 

+12-19 

+2*08 


183-09 
+5-66 
+0-97 


178-07 
-0-36 
-0-06 


176-03 
-2-40 
-0-41 


176-76 
-1-67 
-(1-29 


178-68 
+0-16 
+0-08 


+. 
178-70 

+. 
+0-27 

+((•06 




avUTime - 


Noon 
-5 


Ilui. 
055 


h. m. 
1 55 


h. m. 
2 55 


h.m. 
8 55 


li.m. 
465 


h.m. 
655 


h.m. 
666 




G«tt.Tlmo - 


8 


9 


10 


11 


MM. 


IS 


14 


16 




Scale - . 
A9 


178-16 
-0-28 
-006 


176-60 

1-74 

-0-30 


176-75 
-2-68 
-0-46 


173-75 
-4-68 
-(1-80 


172-70 
-5-73 
-0-98 


170-98 
-7-46 
-i-27 


170-17 
-8-26 
-1*41 


160-06 
-8-45 
-i'44 




avilTimc - 


h. m. 
765 


li. m. 
8 65 


h.m. 
955 


h. m. 
10 55 


Mid. 
-6 


h. m. 
12 65 


h. m. 
13 65 


iLm. 
14 65 




Gott.Time - 


16 


17 


18 


19 


20 


21 


22 


S3 


Mean. 


Scale - - 

Differoncos - 

A9 


169-86 
-8-57 
-l'-47 


169-61 
-8-82 
-1-51 


168^54 
-9-89 
-i-69 


170-55 
-7.88 
-i-35 


178-80 
+0-37 
+0-06 


187-77 
+9-34 
+1-60 


191-47 

+1304 

+2-23 


+1 
198-07 

+ 1 
+19-64 

+8-86 


178-48 



We see by the foregoing Table that the hour of 3 A.M. is that at 
which the Inclination deviates most from its mean value, a result 
precisely similar to what we have found for the other elements ; and 
there is the same reason for attributing the magnitude of the de- 
viation to the effect of disturbance at that hour. If we select the 
same undisturbed days as before, and take their mean, the result 
is a signal diminution in the amount of the diurnal change at that 
period of the 24**, 
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Table XXXIIL 

Mean Diurnal Curve of Inclination by 45 Days * selected as free from 
Disturbance^ corrected for Variation of Horizontal Force^ and 
reduced to a uniform Temperature ; together vnth the Difference 
of each mean from the mean of the whole in Scale Divisions and 
in terms of the Inclination, 



Civil Time - 


h.m. 
16 55 


h.m. 
16 55 


h.m. 
17 65 


h. m. 
18 55 


h.m. 
19 65 


h. m. 
20 65 


h.m. 
2155 


h.m. 
22 55 




GdtLTime - 


Noon 


1 


2 


3 


4 


6 


6 


7 




Scale - - 


180*52 


17915 


177-47 


176-29 


175-79 


175-64 


180-02 


179-94 




Differonce - 


+4-50 


+313 


+1-45 


+0-27 


-0-23 


-0-38 


+4-00 


+3-92 




A9 


Un 


+0-64 


+0-26 


+0-05 


-0-04 


-0'-06 


+0-68 


+0-67 




CivilTime - 


Noon 


h. m. 
055 


h. m. 
165 


h.nL 
2 65 


h.m. 
355 


h. m. 
465 


h.m. 
655 


h.m. 
665 




Gdit-Time - 


8 


9 


10 


11 


Midn. 


13 


14 


15 




Scale 


179-40 


177-76 


176-61 


174-07 


174-71 


172-36 


171-08 


172-45 




Diflicrenoe - 


+3-47 


+1-74 


+0-59 


-1-05 


-1-31 


-3-66 


-4-94 


-3-57 




A9 


+0-59 


+0-30 


+0-10 


-(i-83 


-(i-22 


-0-63 


-0-84 


-0-61 




CivilTime - 


h. m. 
765 


h.m. 
8 65 


h. m. 
965 


h.m. 
10 65 


Midn. 


h.m. 
12 55 


h. m. 
13 65 


h.m. 
14 55 


Mean. 


CHytt.Tlme - 


16 


17 


18 


19 


20 


21 


22 


23 


Scale 


172-19 


170-46 


170-83 


173-83 


174-99 


178-05 


179-38 


181-62 


170-02 


DiflRBrenoe - 


-8-8S 


-5-66 


-519 


-2-69 


-1-03 


+2-08 


+3-36 


+5-60 




A9 


-o-es 


-d-96 


-0-89 


-0-46 


-0-18 


+0-36 


+0-57 


+0-96 





For comparison of the mean diurnal curve of Inclination at Lake 
Athabasca with that of the same element at Toronto, the only other 
American station at which it was observed directly, in 1843-4, I 
subjoin a Table, containing, first, the mean scale readings of a one-bar 
Inclinometer, observ^ed from the 15th October 1843 to the 10th 
February 1844 ; and, secondly, the mean for the same five months, 
October to February inclusive, of the scale readings of a two-bar 
Inclinometer for the years 1845, 1846, 1847. 

The scale co-eflScient given by adjustment for the one-bar instru- 
ment was (a P)=:0''723, which it appears by the experiments con- 
tained in Tables XXII.-XXIV., must be augmented in the ratio 
1 * 166t to agree with the value given by experiments of deflection, 
the instrument there used being the same, giving for the approximate 
co-efficient (y* 820. The other mean is related to various adjustments, 

* One day less than for the other elements, the 14th February being excluded on 
account of the omission of an observation. 

f I take the experiments with 7' 5 inch deflector alone as the best series. 



62 



INDUCTION INCLINOICBTEB. 



and proportioning the co-efficient according to the number of days 
under each, the value applicable to it is (a Pjr:0'*3686* This must 
be augmented in the ratio I * 32, according to the experiments con- 
tained in Table XXV., to give the true scale value for this instru- 
ment, which is also the one to which those results refer, giving 
«P = 0"486. 

TABLE XXXIV. 
Mean Diurnal Curve of Inclination at Toronto for 101 days, 
October to February 1843, by a one-bar Inclinometer; also. 
Mean Curve for the same period for three years, by a two-bar 
Inclinometer, 







One-bar Inclinometer, 


Two-bar Inclinometer, 


Civil 


Gott 
Time. 


October to February 


1843. 


October to February, 


3 years. 


Time. 




Daily fluctuation. 




Daily fluctuation. 






Scale. 






Scale. 






















Scale. 


A6 




Scale. 


A6 


h 
16 


h 
22 


167-02 


-0-21 


-d-17 


54-37 


—1-25 


— 6*61 


17 


23 


156-92 


-0-31 


-0-25 


53-81 


—1-81 


—0*88 


18 


Noon 


156-81 


-0-42 


-0-34 


53-76 


—1-86 


— 0'90 


19 


1 


156-88 


-0-35 


-0-29 


53-99 


—1-63 


—0-79 


20 


2 


157-23 


+ 0-00 


+ 0-00 


54-65 


—0-97 


—0-47 


21 


3 


157-40 


+ 0-17 


+ 0-14 


55-91 


+ 0-29 


—0-14 


22 


4 


167-63 


+ 0-40 


+ 0-33 


57-43 


+ 1-81 


+ 0-88 


23 


5 


158-12 


+ 0-89 


+ 0-73 


58-63 


+ 3-01 


+ 1*46 


Noon 


6 


158-13 


+ 0-90 


+ 0-74 


59-04 


+ 3-42 


+ 1*66 


1 


7 


157-61 


+ 0-38 


+ 0-31 


58-53 


+ 2-91 


+ 1-42 


2 


8 


157-22 


-0-01 


-0-01 


57-54 


+ 1-92 


+ 0-93 


3 


9 


157-00 


-0-23 


-0-19 


56-58 


+ 0-96 


+ 0*47 


4 


10 


156*86 


-0-37 


-0-30 


55-38 


—0-24 


-0*12 


5 


11 


156-85 


-0-38 


-0-31 


54-98 


—0-64 


—0*31 


6 


Midn. 


157-00 


-0-23 


—0-19 


55-07 


—0-35 


-0*17 


7 


1 


157-12 


-0-12 


-0-10 


55-11 


—0-51 


—0*25 


8 


2 


167-U 


-0-12 


—0-10 


55-00 


—0-62 


—0*30 


9 


3 


157-30 


+ 0-07 


+ 0-06 


54-93 


—0-69 


—0-33 


10 


4 


157-23 


+ 0-00 


+ 0-00 


55-03 


—0-59 


— 0-29 


11 


5 


157-28 


+ 0-05 


+ 0-04 


55-23 


—0-39 


— 019 


Midn. 


6 


157-27 


+ 0-04 


+ 0-03 


55-19 


—0-43 


—0-21 


1 


7 


157-21 


-0-02 


— 0-02 


55-00 


—0*62 


—0-30 


2 


8 


157-16 


-0-07 


—0-06 


54-91 


—0*71 


—0*34 


3 


9 


157-05 


-0-18 


-0-15 


54-73 


—0-89 


—0-41 



It will be remarked, that while the above means give similar 
(liumal curves, there is a difference of a large proportional amount 
between the values of the ordinates for the corresponding hours 
under them ; a similar difference being observable between the cor- 
responding mean curves of Horizontal Force, it would appear that 
the range of both elements was really less for the winter under dis- 
cussion than its average amount. Taking the difference between 
the highest and lowest mean scale reading of the Bifilar, and the 
mean of the whole for each month in the above periods respectively. 
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it appears that the mean of the former, from October 1843 to 
February 1844, at Toronto, was +5*77 scsale divisions, and of the 
latter -6*12 scale divisions; the corresponding quantities for the 
period included in the second part of the table are + 7 ' 78 and 
— 10*62 scale divisions respectively. The adjustment of this instru- 
ment was the same for both periods, but the difference shown is not 
nearly enough to account for the whole effect. The adjustment of 
the one-bar Inclinometer was made with every care. I am never- 
theless disposed to believe that the co-efficient deduced is too small 
I present the result, however, because the instrument was similar to 
the one used in the north, and the diurnal law deduced is independent 
of the absolute amount of the change. 

The mean diurnal curve of Inclination at Lake Athabasca presents 
two principal maxima and two minima ; the first of these occurs at 
3 A.ii., and corresponds to the minimum of Horizontal Force ; the 
second maximum occurs at 1 1 a.m., and corresponds to the small 
relative minimum of the latter element, which has been pointed out 
as having the effect of creating an undulation in the ascending branch 
of its didly curve. The principal minimum occurs at 10 p.m., and 
agrees nearly with the daily maximum of Horizontal Force; the 
smaller minimum, which is at 8 A.M., agrees in like manner with a 
subordinate maximum of this element at the same hour. Proceed- 
ing in the same way as before, to eliminate, partially, the effect of 
disturbances, by assembling all those days on which no extra obser- 
vations were taken, we find that the mid-day maximum becomes 
more prominent, and the maximum at 3 a.m. considerably less so. 
The hours of maximum and minimum are but little altered, but a 
slight increase of inclination is shown at 8 p.m., immediately preced- 
ing the lowest value of the day, and answering to a contrary in- 
flexion in the mean curve of Horizontal Force at the same hour. It 
appears, therefore, that in the minor as well as in the more promi- 
nent features of the curves, each maximum of the Horizontal Force 
corresponds to a minimum of Inclination, and each minimum of the 
former to a maximum of the latter ; and we have, from the inde- 
pendent changes of these two elements, observed, by methods which 
have nothing in common, a strong mutual support and confirmation. 

The mean diurnal curve of Inclination at Toronto, for the period 
under discussion, consists principally of a single progression, having 
its maximum at 11 a.m., about one hour after the daily minimum of 
Horizontal Force. This characteristic is the same, whether we take 
the mean by 101 days, corresponding to the period of observation at 
the northern station, or the general mean for the same months. 
There are indications of a second maximum at 10 p.m. The principal 
minimum occurs at 5 a.m. There is not the slightest trace of an in- 
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flexion corresponding to the daily maximum at 3 a.m., which consti- 
tutes the principal feature of the northern curve. 

Fort Simpson. — The detjuls of the adjustment of the Inclinometer 
at Fort Simpson will be given in a future section. The observations 
at this station are divided into two series ; the first of 26 days, five 
of which are rendered imperfect by the omission of one or more 
observations; the second of 19 days, three of which are in the same 
condition. The omissions only affect the means at Oh. and Ih., and 
the whole 45 days have been combined for a general mean, without 
excluding the imperfect days, for the reasons assigned in reference to 
the Declinometer at the same station (p. 11.) 

Table XXXV. 
Mean scale reading of Inclinometer at Fort Simpson, corrected for 
changes of Declination and Horizontal ForcCyf/r the months of 
April and May 1844. To which is added the Mean for the same 
two months at Toronto, by observations of four years, 1845 — 
1848. 

Scale co-efficients : — 

1 April to 1 May aP,=0-106x 1*22=: 0'* 1293 

2 May to 24 May aP,,=:0 127 x r22r:0'1549 
The general mean a P =0 ' 1 15 x 1 * 22 =0' ' 1402 
Also for Toronto aP=0*354 x 1 •32=0' '4673 



Fort Simpson. 


Toronto. 


1 


1 


Partial Mcaiu. 


General Means. 


i 


1 


Pour yean. 


April 


May. 


Beodings. 


Diurnal 
Variation. 


1 


Diurnal 
Variation. 


1 


1 


1 


1 


d 


1 


1 


1 ^^ 


1 


A6 


noon 


IS 15 


24061 


(S-6 


280-41 1 68-3 257-11 


&*6 


+56-9 +7'-98 


21 


15 


45*40 


-1-05 


/ 
-0-4© 


1 


10 15 


252 18 


68-0 


294*15 166-8 272*11 


62*3 


+71-0 i+10-07 


22 


16 


45-23 


-1*21 


-0*60 


2 


17 16 


217-34 


57-6 


300*84,06-9 255-99 


61*6 


+55-8 


+7-81 


28 


17 


4601 


-1*63 


-0-71 


8 


18 15 


199-87 


57-1 


292-13 66-4 1238*92 


61-2 


+38*7 


+3-42 


noon 


18 


44-54 


-2*00 


-0*93 


4 


19 15 


191-47 


56-5 


291-47 66-3 1233*09 


60-8 


+33-4 


+ 4*68 


1 


19 


45*08 


-1*81 


-OCl 


6 


20 16 


175-60 


57*0 


259-23 66-9 210-96 


CO-9 


+10-8 


+1*51 


2 


20 


46-25 


-0*29 


-0-14 





21 16 


1C3-74 


55-3 


250-63 63-5 '200-43 


58-9 


+0-2 


+0-03 


3 


21 


48*41 


+1-87 


+0*88 


7 


22 15 


153-05 


56*9 


248-23 |(W5 193-24 


00-2 


- 7-0 


-0-98 


4 


22 


50*73 


+4-29 


+200 


8 


23 16 


142-27 


67-1 


249*76 65-4 187-65 


60-7 


-12-6 


-1-76 


5 


23 


61 19 


+4*66 


+2-17 


9 


15 


138-13 


58-0 


253-21 66-6 18672 


61-3 


-13*5 


-1-89 


6 


noon 


50*46 


+3-92 


+1-88 


10 


1 15 


142-15 


58-3 


231-l>2 661 188-67 


Gl*7 


-11*5 


-1-55 


7 


1 


49-06 


+2-62 +1-18 


11 


2 15 


1^3-25 


58-7 


241-&4, 67-11 178-97 


62-4 


-21-2 


-2-97 


8 


2 


47*20 


+0-60 +0*81 


nidni 


3 15 


128 -IVS 


58-7 


236-41 66*6 17413 


62 


-26-1 


-3*a8 


9 


3 


45*77 


-0-77 


-0-88 


13 


4 15 


125-63 


69-0 1230-48 67-0 


169-84 


62-4 


-30-4 


-3-89 


10 


4 


44*92 


-1-62 


-0*75 


14 


6 15 


121-61 


59-2 223-52 67-3 


165-43 


C2-7 


-34-8 


-4-87 


11 


6 


44*65 


-1*89 


-0*88 


15 


6 16 


121-97 


59-2 22615 07*4 


163-93 1 62-8 


-34-3 


-4-80 


nMnt 


6 


44-85 


-1*60 


-0-79 


10 


7 15 


110-37 


6U'4 229-5S'67-7 


lfrll7| ftJO 


-36-0 


-5-00 


18 


7 


45*41 


-1-13 


-0*63 


17 


8 15 


120-00 


68-8 227-46 68-11 165-73 | 62-8 


-34-5 


-4*83 


14 


8 


40-13 


-0-41 


-0-20 


18 


9 15 


122 -at 


59-2 2.J0-43 68-7 


173-58 63-3 


-26-0 


-3-72 


13 


9 


46-21 


-0-33 


-0*10 


19 


10 15 


128-64 


59-5 231-23 684 


171-90 


63-4 


-2H-2 


-3-95 


16 


10 


46-06 


-0*48 


-0-22 


20 


11 15 


151*43 


59-71243-11 08-6 


190-98 


63-5 


- 0-2 1 -1-29 1 


17 


11 


4611 


-0*43 


-0-20 


21 


12 15 


181-84 


59-3 


235-47 68*1 


212-93 


63-1 


+ 12-7 


+1*78 


18 


mldnt 


43-90 


-0*64 


-0-30 


22 


13 16 


l»J-80 


59-3 


272-91 67*6 1 


221-42 


02-9 


+21-2 


+2-97 


19 


13 


46*91 


-0*63 


-0*30 


23 


14 15 


190-72 


S9-1 


270-06' 


67-0 


224-22 
200-20 


62-5 


+24-0 


+3-36 


20 


14 


45-88 


-0*66 


-0*31 




160-55 


254-18 
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The mean diurnal curve of inclination at Fort Simpson deduciblo 
from the observations of April and May presents onlj one well- 
marked maximum and one minimum, the former at 4 A.M., the latter 
at 7 P.M. ; there is an indication of a very slight maximum at 1 P.H., 
which coincides with a contrary inflexion in the mean curve of 
Horizontal Force, but both curves approach more nearly to a single 
progression than in the winter months. Viewed generally, the mean 
diurnal curve of inclination at this station, as at Lake Athabasca, 
is the exact converse of that of the Horizontal Force ; the morning 
maximum of the latter element shown in the winter months is here 
reduced in amount, proportionably, as much as the mid-day maximum 
of the former, both features have nearly disappeared. There is no 
corresponding difference shown at Toronto in the mean curves of 
the same elements for the same periods respectively; and without 
grounding too much on observaticms embracing so short a period, 
I regard the corroboration afforded by the two elements to one 
another as giving good grounds for the conclusion that in high 
latitudes the advance of the season, and the rapid increase in the 
length of the day, produces changes in the character of the daily 
course of the magnetic elements which is not experienced in lower ones. 

As the Inclinometer was not observed at Toronto in April and 
May 1844, 1 have taken the mean for these two months for four 
years, as a normal curve for that station. It does not differ in any 
characteristic from that of the five months previously described. It 
consists of a double progression, having two minima of nearly equal 
amount, at 6 A.M. and 5 p.m. respectively, and two maxima, of which 
the first, at 1 1 A.M., is so strongly marked as to be the great feature of 
the whole curve, and the second, at 9 p.m., is so small in amount, as to 
fall on the negative side of the mean line. The curves of this element, 
therefore, at the two stations have scarcely anything in common. 

Total Force. — Owing to the uncertainty in the precise values of 
the scale co-eflScient of the Inclinometer, the inferences we can derive 
from the observations as to the changes of the Total Force, which 
depend very much upon those of the inclination, are necessarily 
somewhat vague ; having found, however, by trial, that the law of 
the diurnal changes deducible is not altered by any moderate change 
in the scale value of the Inclinometer or of the Bifilar readings, but 
only the amount, I think it worth while to present the result. 

The changes of Total Force are found by the formula 
AR AX ^^^ 

A "Y 

in which the quantities -«- and A0, are taken from Tables XX., 

XXXin., and XXXIV. 

p 
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Table XXXVL 
Approximate Mean Diurnal Curve of total Magnetic Force at Lake 
Athabasca from 110 days of observatiany to which are added 
the corresponding Values from the 46 days selected as free from 
disturbance. 



Heutime - 


le 


17 


18 


19 


80 


81 


28 


88 


GMttfaBfl - 





1 


2 


S 


4 


6 


6 


7 


Wlioleperiod 


+*00128 
+ •00086 


—•00018 
—•00005 


+ '00009 
—'00060 


-00081 


—•00091 
-•00074 


-00076 
-00094 


+ •00006 


-'00009 

+ •00008 


Xfluttme . 


Noon 


1 


8 


8 


4 


6 


6 


7 


GMttime • 


8 


9 


10 


11 


Midn. 


18 


14 


16 


-Whotepeiiod 
SeleoteddiV* 


+ •00089 
+ •00081 


-•00010 
—'00001 


+ •00074 
+ •00054 


+ •00044 
+ •00008 


+ •00086 
+ •00079 


+ 00008 
—'00008 


-•00088 
-00048 


-•00042 
—'00089 


Memtime - 


8 


9 


10 


11 


Midn. 


18 


14 


16 


GMttime • 


16 


17 


18 


19 


80 


21 


88 


88 


Whole period 
Selected day* 


—•00048 
-•00086 


—'00079 
—■00088 


-00068 
+ '00000 


-00041 
+ •00106 


-'00010 
+ 00086 


+ '00110 
+ '00088 


+ •00090 
+ •00004 


+00151 
+00058 



The prevalence of poeitive and negative signs alternately^ in both 
the mean curves contained in this Table^ indicates clearly that the 
total Magnetic Force at Lake Athabasca in the winter months has 
two maxima and two minima daily ; and on laying down the above 
quantities upon a sufficiently large scale^ the hours of the latter are 
seen to be 8 A.M. and 8 p.m. nearly^ while of the former, one 
maximum falls by both curves at or near 2 p.m., and the other at or 
near 3 A.M. if we include the disturbed days, and at or near midnight 
if we exclude them. There is very little difference in character or 
amount between the curves given by the whole period and by the 
selected days respectively in any other than the particular just 
alluded to. By both curves the Total Force is greater at the maximum 
in the night than at the one in the day, and less at the minimum, 
which occurs four hours before noon, than at the one eight or nine 
hours after noon. The difference between the highest and lowest 
mean value, or the mean diurnal range of total force, appears to be 
about *002. R by both curves. To examine the influence of an error 
in the co-efficients upon this curve it was assumed that the value of 
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the scale diyisions of either instrument might be one tenth greater or 
the same quantity less than the value actually employed ; this sup- 
position allows of eight combinations, and, having computed and laid 
down the values upon every one of them, it appears that in each case 
we have the two daily maxima and minima at nearly the same hours ; 
the differences are chiefly in the amount of the changes and the 
relative prominence of the two maxima. 

Table XXXVII. 

Approximate Mean Diurnal Curve of total Magnetic Force ai Fort 
Simpson from 46 days of observation in April and May 1844* 



Hen time - 


U16 


16 16 


17 16 


18 16 


19 16 


80 15 


81 16 


88 15 


Q6tt.time - 





1 


2 


8 


4 


6 


6 






+ 0066 


+ 0007 


+ •0077 


+ •0046 


+ •0060 


+ 0001 


-•0009 


—0009 


MeMittme • 


88 15 


16 


115 


816 


816 


416 


6 15 


615 


GMtt.tiiiie . 


8 





10 


11 


18 


IS 


14 


16 




-•0014 


-OOM 


—0017 


-'0089 


-0087 


-•0089 


—0041 


-•0088 


Meutime . 


7ia 


815 


16 


10 16 


1116 


1815 


1815 


14 15 


GMtttime • 


16 


17 


18 


19 


80 


81 


88 


88 




-*00M 


-'OOtt 


—0081 


—0010 


-'0009 


+•0017 


+ •0087 


+•0087 



The above curve presents but one maximum and one minimum, 
the former at 4*" A.M., the latter at 7** or 8** p.m.; the mid-day 
maximum has disappeared, but the amount of the daily fluctuation is 
increased fourfold. This change of character in the mean diurnal 
fluctuation of the total force does not appear to attend the progress 
of the seasons at Toronto, but would necessarily be inferred from 
the altered character of the mean curves of all the elements at Fort 
Simpson ; it is evident that the causes preceding the minor fluctua^ 
tions at Lake Athabasca are here overruled by the more powerful 
influences to which the principal fluctuation is due, and we see in 
the case of each of the three elements observed an approach to one 
great diurnal movement, owing its character almost entirely to the 

F 2 
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extraordinary constancy and regularity which appears, in these 
regions, to belong to a class of influences elsewhere denominated 
irregular. 

Table XXXVIIL 

Approximate Mean Diurnal Curve of Total Force at Toronto, from 
combination of the changes of Horizontal and Inclination Force 
given by Tables XXXIV. and XXXV. 



Memtime 


16 


17 


18 


19 


90 


21 


22 


28 


OAtttaigentiiiM 


tt 


» 


Noon 


1 


2 


3 


4 


6 


Octobo^Tdbnutfy - 
April-Xay . 


-•00028 
-*00068 


-00025 
- -00073 


-•00048 
-•00126 


—00076 

-•00087 


-•00102 
-•00048 


-00109 
•00026 


-•00008 
•00127 


-00078 
•00159 


Xentime - - 
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1 


2 


3 


4 


6 


6 


7 


GOttingentime 
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8 


9 


10 


11 
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*00U3 


•00127 
'00137 


•00184 
•00000 


•00181 
•00061 


•00143 
•00008 


•00098 

•00011 


•00017 
-•00023 


-00014 
-•00026 


Memtlme 


a 


B 


10 


U 


Midn. 


13 


14 


16 


GOttingen time 


14 


15 


16 


17 


18 


19 


20 


21 


October-February - 
AprU-Miy - 


—00001 
-•00018 


•00020 
-•00020 


-•00088 
-•00016 


-•00046 
-•00031 


-•00042 
-•00068 


-•00089 
-00066 


-•00030 
-•00066 


-•00085 
-•00061 



In this Table the observed mean diurnal values of the Horizontal 
Force for the seasons compared have been combined with the normal 
curves of inclination given by the observations of three years. They 
agree in showing that the mean diurnal curve of Total Force at 
Toronto has one principal maximum^ which in the winter seems to 
occur about 2 p.m. and in the spring about mid-day ; the lowest value 
occurs in the forenoon in the winter at 9 A.M., and in the spring two 
or three hours earlier. The indications of a secondary maximum 
and minimum are undecided ; in neither case is there any appearance 
of a maximum of Total Force answering to the nocturnal one in the 
north. The curve computed from the changes of inclination shown 
by the one-bar instrument gives also a single maximum at noon, but 
of a small amount 
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ABSOLUTE DETERMINATIONS AND 

ADJUSTMENTS OF THE MAGNETICAL INSTRUMENTS 

AT FORT SIMPSON. 

Declination. — The Declinometer was adjusted on the 30th March 
1844. The Magnet was suspended by a single fibre of silk^ of which 
the force of torsion was quite insignificant; the mean change of scale 
reading produced by turning the torsion circle 90^ was 4*1 div.^ 

XT I 

whence .pr = =-=^r;r- The base was levelled^ and the fixed wire of 
F 1769 

the telescope made to cut the central division of the scale, when the 

instrument was ready for observation. It became evident, however, 

after a time, that the length of the scale, which was between 12^ and 

13° of a circle, was insufficient to allow the full range required in 

some of the great disturbances at this station, if it was to be bisected 

in the mean position of the Magnet ; advantage was therefore taken 

of a state of entire quiescence of the Magnet, on the 21st April, to 

move the arm and telescope l"* AO' to the westward, adding 100 

divisions to the range of the scale on the east side of Zero, and 

diminishing the readings to the same amount; 100 has been subtracted 

from all readings prior to that date, in order to connect them with the 

subsequent series. 

Absolute Declination. — An observation was made on the SOtfa 
March with the azimuth compass. Two sets of azimuths of the sun 
were observed A.K. and two sets p.m., giving the following value;!, 
which are reduced to the mean for 24^ by a correction from 
Table VIII. 



At 7^ 58™ 1 A.M. var. east 37** 35' 7 

at 9^ 12™ 7 A,M. „ 38^ 32' 8 

at 3^ 46« 2 P.M. „ 37^ 39'0i 

at 4^ 55*" 8 p.m. „ 38^ 12"7/'^^ ^^ ^ 



J38^ 4" 2 



} 



The following observation with a Collimator Magnet was made on 
the 8th May 1844. 

The Theodolite was levelled and directed to the Collimator, 
mean scale reudmg 77 '84, Declination 416 '0, mean of verniers 
359"^ 59' 30", deviation from the magnetic axis 3*43 div. = 8' 30" to 
the west. It was then directed to the sun, and the transit of both 
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limbs observed, mean reading of Vernier's SB"" 17^ SQf for the sun's 
centre, at 9*^ 0" 17* apparent time. We haye, then, the son's 
apparent 

Magnetic azimuth - - - 

Deviation of telescope 



86° 


18' 


<r 


0" 


8' 


30* 


86' 


9' 


30» 


124° 


6' 


28" 



Sun's magnetic azimuth - 
Sun's true azimuth at 9^ 0" 17' 

Absolute Declination - - 37** 56' 58" east, 

corresponding to 416*0 on the Declination scale. The mean scale 
readbg on the 8th was 399*9, corresponding, therefore, to ST 40" 9 
east Declination. There is a regular and progressive increase of De- 
clination shovm by the scale readings in April and May, as already 
remarked ante p. 17, Table IX. The following means were there 
given:— 

Differences. 
April, from Ist to 14th, Mean Declination 358 ' 14 ^ 

y 2778 
„ „ 16th to 27th, „ 385 92-'^ 

} 1441 
„ „ 28th to 11th May „ 400*33 -^ 

U7'88 
May, „ 12th to 24th „ 418 "21 ^ 

The mean for April will be 374 59 = 37"^ 16" 6 east, and the 
mean for May 410 01 = 37** 53' east. The mean of the whole, 
which corresponds to April 27' '5, will be 390*76 = 37^ 31' 7. 

The results of the Declination observations have been discussed 
in connexion with the corresponding series at Lake Athabasca, ante 
p. 15, et seq. 

BiFILAB. 

First Adjustment, 30th March 1844. 
" !• The telescope was placed in the meridian, by suspending the 
magnet with unifilar suspension; reading of the azimuth circle 
118** 12'. 

2. The telescope was next suspended by the same double suspen- 
sion as was uded at Athabasca, and the interval of the threads 
adjusted by trial to give an angle of about 60^ Scale reading 210. 

3. To bring the plane of detorsion of the double suspension into 
the meridian, the magnet was suspended, and the torsion circle turned 
until a position was found by trials, in which the scale readings were 
nearly the same, whether the magnet hung with its marked end to 
the north, or, by turning the arm 180% it was reversed and hung 
with the marked end to the south. The final readings were 
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Telescope: 


Toraion Circle : 


Scale: 


Bar: 


118° 12' 


266° 30' 


278 


N.endtoN. 


298" 12' 


265° 30' 


300 


N. end to S. 



265^ 30^ was therefore taken as the position of the index of the 
torsion circle which made the plane of detorsion in the meridian. 

4. The arm was then turned 90^ to 208° 12^ and the torsion circle 
turned until the scale read 277 '0, torsion circle 326° 50^ 

We have then i?= (326° 50'- 265° 30'=) 61° 20' when K=a cotan 
vz:—' 000318. Increasing numbers denote increase of Horizontal 
Force.* 

The Bifilar received an accidental shock after the observation of 
April 10^ 3**, which produced a change of reading of + 80 div. ; this 
quantity has been added to the readings from that hour down to 
the re-adjustment of the instrument on the 13th. 

Second Adjustment ^ 13th April. 

1. The telescope was placed in the meridian hj suspending the 
magnet with unifilar suspension^ reading on the torsion circle 119° 45'> 
scale 210, Declination 264 0. 

2. The double suspension being applied as before, a number of 
trials were made to bring the plane of detorsion into the meridian. 
The final readings were as follows : 

Telescope :— 1 19° 50' Torsion Circle :— 349° 50' Scale :— 207 ' 6 
299° 50' 349° 50' 202*0 

Bar : — N. end to N. Declination : — 465 ' 

N. endtoS. 460*0 

349° 50' was therefore taken as the position of the index, which made 
the plane of detorsion in the meridian. The arm was turned 90° to 
209° 50', and the torsion circle turned until the scale read 204*0, 
when the reading of the torsion circle was 53° 50', Declination 464 ' 0, 
whence a cotan viz"' 000283. Increasing numbers denote increase 
of force, as before. 

The length of the scale of the Bifilar was found insufficient at this 
station, and a continuation on card was attached to it, on the side 
of decreasing force ; but even this was insufficient on some occasions, 
when the observed range exceeded both the natural scale and its 
continuation. 

Horizontal Fobce. 

In absolute measure* — The determination at Fort Simpson was 
similar in all respects to that at Lake Athabasca, except that three 
distances of deflection were employed instead of two. The details 
were as follows : — 

* Decrease of Horixontal Force as actiiaUy obeerred, hut the Bombers haying been in- 
verted, Increase of Force in the register. 
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AT FORT SIMPSON. 73 

In addition to the foregoing yahies by the standard bare^ we hare 
those given by the magnets employed for verification ; namely, 

By bar 17, May 2, 1844, 1-959 I Bar 20, June 2d, 1844, 1 ' 972. 
bar 17, June 12 „ 1956. 1 bar 23, June 2 „ 1*947. 
Including in the present instance the results by bar 17, the general 
mean is 

X=r952 
which is the value employed. 

Variations of the Horizontal Force. — See Tables XXIII, &c 

Induction Inclinometeil 
First Adjustment^ March 30, 1844. 

1. The base was levelled, and the meridian reading of the verniers 
found to be 297<> 30' 0". 

2. The iron bar was inserted in its collar reversed, the lower or 
north end deflecting, and the telescope was turned in azimuth until 
the central division of the scale appeared on the wire, verniers 
249^ 34' 10", hence tt=47^ 55' 50'', 

3. The bar was inverted, the upper or south end deflecting, and 
the telescope turned as before. . 

Verniers, 35r 29' 0", whence tt = 53^ 59' 0", also S=i50^ 57' 25", 
D=3** 1' 35", and ^=8r 52'. 

Then «P-«-?!22j^??±^^'.j^g 
2 sm S cos D 
which value being multiplied as before by the co-efficient 1 ' 22, gives 
for the approximate scale value under the first adjustment 0' 1293. 

g^sinPcosS K_^,Qgjg^^^^,j^.Q^3^g 
8m 1 cos u a 

=0 0551 when K= •000285. 
p. BJnScoeP g_Q.^pa 
COS u a 

The series was broken by an accidental shock to the instrument 
2d May, by which the arm carrying the telescope was moved about 
5® ; advantage was taken of this opportunity to make the series of 
observations of the Absolute Horizontal Force given at page 72, after 
which the instrument was re-adjusted. 

Second Adjustmenty May 2, 1844. 

1. The meridian reading of the verniers was 181° 57' 10", De- 
clination 400. 

2. The iron bar was inserted in its collar reversed, the lower 
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end deflecting, verniers ISS" 59' 45'^ Declination 387*0, whence 
tt,=45° 67' 25 -13'- 0-46° 44' 25". 

Then aP,,=0'- 127 x r22-0" 1649 
3=0 023 
R=:0'388 
^hich continue applicable to the end of the series. There are 26 
days in the first adjustment and 19 days in the second, giving 

aP-0'115xr22=0''l402 
for the value applicable to the diurnal curve obtained bj uniting 
the whole. 

Increasing numbers in every case denote increase of Vertical 
Force or Dip. 

The means of the Inclinometer scale readings at this station will 
be found in Table XXXV. 

IBBEOULAB FLUCTUATIONS OF THE MAGNETIC ELEMENTS. 

It has been shown in the preceding sections, by an arbitrary selec- 
tion of days regarded as free from magnetic disturbance, that the 
portion of the mean diurnal curve of each of the elements, which 
owes its peculiar character most to the influence of what are usually 
called the irregular movements, is comprised between midnight and 
7^ or 8^ A.M., and their effect, as far as can be inferred from the pro- 
portionate reduction in the deviation of the magnet from its mean 
position, made by rejecting them, is much the greatest during that 
part of the night. As regards the Declination, at least, this result is 
unexpected, being different from the conclusion to which Colonel 
Sabine and Dr. Lloyd have been led by their exTamination of the 
observations of Toronto and Dublin respectively, and is of so much 
importance that it will be necessary to investigate it more fully. 

If we take the difference between the scale reading (-^jj) at each 
hour of observation, and the monthly mean at the same hour ('^a), 
the square root of the mean of the squares of these differences 

- ( V^A ~ V^a)* is a quantity regarded by Colonel Sabine* as the 

mean effect of the irregvlar disturbing force at the hour, and is called 
by Dr. Lloyd the mean disturbance^^ being analogous to the mean 



v/ 



error 



of an observation at that hour ; similarly i / ^0\p^^ — -^4)* gives 

the value for a whole month, or longer period, N being the 
total number of observations, and 2^ the sum of all the squares. 
These quantities have been calculated for each of the elements at 

* Pre&ce to ObservatioiiB during Magnetic Disturbances. Part 1. p. iz. 184S. 
t TransaetioBS of Boyal Irish Academy. Vol. ZXII. part 1. 
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both the northern stations, and for some of them at Toronto, Phila- 
delphia, and Sitka, with the view of giving stronger prominence to 
the peculiarity of the others. The work was first done, employing 
the observations as they stand in the abstracts, but it was evident, 
while the law is thus deducible, and the quantities for the several 
hours are relatively correct, their absolute values, when the scale 
readings of the instrument have undergone any considerable regular 
change, whether of a periodic or instrumental character, are very 
much exaggerated, and altogether deceptive. In these cases the 
scale readings at the beginning and end of the month differ from its 
mean ('^) by a quantity which includes, with the irregular fluctu- 
ation, the amount of the regular change in half the month* The 
differences between the successive fortnightly mean values in Table 
XL, show how considerable this change was in the Horizontal 
Force and Inclination at Lake Athabasca ; it was equally large in 
the Declination at Fort Simpson ; all these differences (y^h-"^k) there- 
fore were exaggerated to an amount proportioned to their interval 
in time from the middle period. It was thought worth while, in the 
case of the elements just named, to endeavour to eliminate this 
change, which was done by assuming that all the daily means of each 
month would, but for this cause, have been equal, and that the 
difference of each from the mean of the whole was a measure of the 
amount of the progressive change to be eliminated in the interval 
elapsed between that day and the middle day. Each daily mean 
therefore furnishes the equation ne ^ (^^^ — '^) =0, where e the 
value of the daily change required, and n the interval in days ; by 
summing these equations in the usual manner, a mean value of the 
quantity e was obtained for each month, and this again, being mul- 
tiplied by n, was added to, or substracted, as the case might be, 
from all the scale readings of each day, and the differences taken anew 
from the readings thus corrected. The values of e actually employed, 
or the approximate change of mean scale reading from day to day, 
were as follows : — ^Bifilar at Lake Athabasca, for the month of No- 
vember 2*47 divisions, for the month of February 2 '16 divisions; 
Inclinometer, November 1*29 divisions, December 0'91 divisions, 
Januai7 0'75; for the other months the change did not appear 
large enough to call for the correction. Again, for the Declination 
at Fort Simpson, from the 1st to the 27th April 1*537 divisions, 
from the 28th April to the 24th May 1*268 divisions. In the fol- 
lowing tables the quantities given are those derived frY>m the readings 
thus corrected. 
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TABLE XL. 

Value of the Mean Disturbance of the Declination, taken without 
regard to sign, at the several observation hours at Lake Athabasca^ 
to which are added the corresponding quantities for the same period 
at Toronto and Sitka, the whole expressed in Arc, 















Local 














Toronta 

2 
N 


Sitka. 

2 
"N 


Moan Time. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


2 


Midnight 


7-84 


4-81 


889 


10-82 


906 


8-60 


1*72 



4*36 


lA.li: 


OM 


8-61 


705 


13-54 


906 


9-87 


1*38 


4-18 


2 „ . . 


7-80 


2-88 


7-eo 


1805 


8-69 


6-65 


1-60 


3*62 


8 .. - 


628 


4'M 


6-69 


0-75 


801 


7 37 


1*69 


2-97 


4 « - • 


18-90 


914 


6-85 


12-76 


8*63 


10-96 


1-52 


2*92 


3 „ - 


1412 


6-48 


7-08 


27'04a 


10 16 


16-26 a 


167 


2*84 


fl „ - . 


1887 


7-21 


8-87 


11 96 


8*36 


10-60 


1-75 


2-75 


7 „ - 


7ie 


6-98 


12-42 


808 


6-83 


8*48 


1*29 


2*82 


8 .. - . 


6-09 


5-10 


6-41 


5-71 


6-72 


6*55 


1-82 


2-88 


„ - 


4-20 


2-41 


4-82 


4-39 


616 


4-58 


1*89 


2-80 


10 „ - - 


4-97 


8-85 


6-80 


6*20 


4-66 


6-14 


1*52 


310 


11 „ - 


8-71 


4-61 


8-52 


4-30 


11 -62 a 


6-06a 


1*68 


2-79 


Noon 


4'2« 


8*96 


6-21 


4-4A 


4-71 


4-56 


1*61 


2*67 


1 P.M. 


2-55 


8-66 


4-67 


409 


4-78 


4-27 


1*64 


2-56 


2 „ • - 


8-32 


2*62 


6-40 


618 


4-61 


4-68 


1-34 


2*20 


8 „ - 


4-8D 


2-83 


617 


5-84 


4-40 


4-66 


1-31 


2*14 


4 „ - - 


410 


2-74 


6-47 


4*95 


4*26 


4*45 


1-36 


1*95 


5 „ - 


3-93 


Sli 


8-67 


3-84 


8-98 


8-67 


1*66 


1*81 


6 ,. . • 


5-88 


4-27 


3-47 


4-87 


4*34 


4-28 


1*61 


1*90 


7 „ - 


4-20 


803 


8-36 


4-4-3 


3-84 


8-76 


1*06 


soe 


8 „ . - 


4-76 


8-71 


4-34 


5*28 


4-92 


4*62 


1-53 


2*47 


„ - 


7-75 


2-73 


409 


6-62 


8-62 


6-26 


216 


2*61 


10 „ - - 


13-20 


15-88 


9-97 


410 


4-40 


1018 


2-72 


3*43 


11 „ . 


19-80 


8*69 


4-37 


9*33 


6-63 


9-71 


.» 


8-32 



a Irregularity produced by a single unusual obscn'ation. See remark below. 

It appears that the mean disturbance of the Declination at Lake 
Athabasca, or the mean disturbing force, if that term is preferred, is 
nearly constant, and at its lowest amount from 9 a.m. to 7 p.m. ; it 
is greatest at 5 A.M., but an inferior maximum is presented at 10 p.m., 
which is the hour at which the greatest value prevails at Toronto and 
at Dublin. We have consequently an indication of the existence of 
at least two classes of irregular movements, the one due to causes 
which apparently act universally, the other due to some cause which 
only comes into operation in high magnetic latitudes. The charac* 
teristics of the curve for the five months in question at Toronto, are 
a nearly uniform value from 8 a.m. to p.m., when it begins to 
diminish ; it is least at 7 p.m., and then increases regularly until 
10 p.m., when it is greatest; it diminishes again until midnight, but 
appears to vary little during the night. There are indications in 
each of the three curves of a small increase in the mean disturbance 
about noon. Referring next to the mean for the Kussian station at 
Sitka, the nearest geographically to Lake Athabasca, we find a mani- 
fest approximation to the law which prevails at the latter station ; 
the greatest mean disturbance is shown at midnight, but high values 
prevail from 10 p.m. to 2 a.m. The lowest value is hero also 
at 5 P.M. 
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There are two observations included in the series at Lake Athabasca 
taken during disturbance, which diflfer so much from the means for 
the same hours, as to produce a considerable effect upon the final 
result These occurred on January 25* 1**, and February 2* 7^*, 
Gcittingen ; by omitting them and taking fresh means for those hours, 
the mean disturbance for 5 A.M. becomes 10' '63, and that for 11 a«m. 
becomes 6' '28, which are in accordance with the values before and 
after them. The quantities for the individual months in these cases 
are then 14' '56 and 6" 37 respectively. 

The preceding results are independent of the direction of the dis- 
turbance. The next Tables are formed by taking the sum of the 
squares of the easterly and westerly deviations separately, and 
dividing them by their proper number. It sometimes happens that 
the scale reading at an individual observation is exactly equal to the 
mean ; in this case the difference being ± 0, the observation is not 
included in the number with either divisor, but being included for 
the disturbance without regard to sign. Table XL., occasions that 
value to be apparently less than, from the values for the same hours 
under the special signs, it should be ; but such is not really the case. 



TABLE XLI. 

Value of the Mean Easterly Disturbance of Declination at the same 
stations and for the same period. 









Lake Athabaaca 1843-4. 






Toronto. 


Sitka. 


Local 
























Mean 
Time. 


Oct 


Not. 


Dec. 


Jan. 


Feb. 


Z(E) 

IT 


Excea 


Z(E) 
- N" 


Excess. 


X(E) 

N" 


Ex. 
cesa. 


Xidn. - 


4-0 


4-8 


l'20 


^8 


105 


817 


/ 


fl6 


<;-85 


6-07 


i-37 


1 A.M. - 


e-2 


11-3 


41 


14-2 




9-63 


. 


1-66 


0-59 


4-62 


0*65 




10-5 


2*8 


11-6 


201 




11-16 


4-15 


1-75 


0-27 


4-07 


1-30 


5 tf 


se 


6-0 


8-0 


18-2 




8-27 


1-71 


1-68 


0-56 


8-18 


0-41 


^ M 


32-8 


17-7 


6*4 


6*4 




13-31 


3-85 


1-69 


012 


8-18 


0-51 


5 


ie-1 


8-7 


8*3 


23'6a 


13-8 


14-46a 


7-68 


1-68 




2-94 


0-20 


„ • 


87-8 


10-7 


9-2 


16-9 


11-3 


18-00 


11-55 


1-87 




8-69 






8-7 


9*4 


180 


10-3 




12-02 


6-62 


1-33 


'o-oi' 


2-47 


— 


8 „ 


3-8 


7-2 


6-3 


6-5 




6-22 


188 


1-19 




2-56 


i_ 


9 m * 


4-1 


21 


4-7 


4-7 




4-06 


0-37 


1-35 




2-63 


... 


10 , - 


4-6 


4-8 


6-7 


51 




5-31 


0-84 


1-34 




2-43 


— 


n 


2-5 


4-2 


7*2 


4*7 


6'5a 


5-28a 




1-41 




2-31 





Noon - 


8-9 


S-4 


5-1 


4-9 




4-29 




. 1-29 




2-35 


— 


1P.M. - 


2-2 


3-4 


3-9 


51 




3-89 




1-46 




213 


-_ 


% „ 


2-2 


2-5 


5-4 


4-8 




4-40 




. 118 




203 


0-23 


s »» 


8-8 


2*6 


4-7 


4-2 




4-04 




. I'U 




203 




4 „ 


8-4 


2-9 


5-8 


4-7 




4-35 




1-03 




1-92 


— 


6 tt 


2-8 


2-6 


3-5 


8-8 




3-28 




. 1-51 




1-96 


0-27 


>t 


50 


8-i 


3*6 


5-4 




4-47 


'012 


2-31 


*l-32' 


1-01 


— > 


7 ^ 


3-8 


3-6 


30 


5*4 




4-(»5 


0-58 


1*33 


0-40 


4*03 


1-91 


8 


8*6 


4-3 


4-6 


6-2 




4-03 


0-55 


2*35 


0-47 


2*88 


0-82 


M • 


61 


2-8 


5-2 


8-2 


7-9 


6'S5 


0-47 


3-51 


2-38 


2*85 


0-70 


10 n • 


16-6 


21-0 


151 


50 


4-0 


12-80 


4'9S 


4-93 


3-73 


4-25 


1-68 


11 .. - 


823 


5-7 


5*1 


13-3 


6-9 


11-77 


8-97 


1-92 




4*17 


1-74 



a The extreme readings of Jan. 25 and Feb. 2 are hero omitted; the mean disturbance is 23' '21 
at 1 iJC and y-6£ at 11 a.ii. if they are retained, the monthly values being then 75'-l and 7'-l 
respectively. 
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Table XLII. 

Value of the mean westerly Disturbance of Declination at the same 
stations^ and for the same period. 



Local 
HeMi 
Time. 



MM.,. 
IJLM, 
8 .. 
8 „ 

4 » 
6 » 

6 » 

7 „ 

8 „ 

9 „ 

10 „ 

11 H 

Noon 
1P.1I. 
2 „ 

8 „ 

* » 

5 H 

6 .. 

7 M 

8 „ 

9 » 

10 „ 

11 » 



Lake AthabMca 1848^ 



Oct. i Nov. I Dec 



Jan. 



Feb. 



. IHJ 


i-n 


5T» 


HP 


- 14-9 


66 


io 


\f^ 


• 6-6 


8-2 


4-8 


8-0 


- 6-9 


2-6 




7-6 


- 9-8 


8-8 




14-6 


- 122 


4-4 




716 


- 2-6 


4-7 




61 


- 6-6 


4*0 




6-2 


- 9-0 


8*8 




4-9 


. 2*2 


2-8 




4-2 


- 6-7 


2*8 




6-8 


- 7-7 


4*8 




8*6 


- 4-8 


4-6 




4'2 


. 2» 


8-9 




4-2 


- 61 


2-8 




60 


- 5-8 


8-1 




7*8 


- 4-8 


8-6 




6-1 


- 6-4 


8*8 




8-6 


. 4-6 


6*8 




8-7 


. 6*6 


2-6 




8-6 


- 6-0 


81 




4*6 


- 9*6 


2-8 




4-9 


. 10-9 


11-4 




8-3 


- 11-4 


11-4 




6-8 



7-5 
9-1 
U'2 
8*7 
9*6 
6*9 
6*6 
4*8 
4*6 
6*6 
4*4 
626 
6*4 
6*8 
4*0 
4*2 
4-4 
4-4 
8*9 
8*1 
4*7 
9*7 
6*1 
4*4 



2(W) 
N 



^*96 
10*14 
7*01 
6-66 
9*46 
6*88 6 
6-51 
6*40 
4*89 
4-69 
6*00 
6-286 
4*84 
4*69 
6*84 
6-87 
4*48 
4*09 
4*86 
8*47 
4*88 
6-06 
7*82 
7-80 



ExeesB. 



0-78 
0*61 



0*66 
0-81 
0*94 
1*88 
0*18 
0*81 



Toronto. 



T 



1*81 
1-07 
1*48 
1*87 
1-46 
1*70 
2*18 
1-82 
2*34 
2*06 
1*66 
1*96 
2 01 
1*66 
1*67 
1*71 
1-81 
1*86 
1*02 
0-84 
0*88 
1*13 
118 
8-60 



Bzceas. 



0*08 
0-81 

1-05 
0*78 
0*31 
0*52 
0*72 
0*19 
0*89 
0*47 
0*78 
0*86 



Sitka. 



IT 



3*70 
8*97 
2-77 
2*77 
2-67 
2*74 
2*81 
8*19 
3*20 
2*96 
3*73 
8*07 
8*01 
2*94 
2*86 
2*23 
1-96 
1*69 
1*96 
2*12 
2-06 
2*16 
2-67 
2*48 



Kz- 

cettt. 



0*12 
0*72 
0*64 
0-31 
1*28 
0-66 
0*66 
0*79 

0*17 
0*06 

0*04 



6 The extreme readlniss of Jan. 26 and Feb. 2 have been omitted here. The mean disturbance W. 
is 7"77 at 6 A.M., and 8^*40 at 11 Ajf., if th^ are retained, the monthly valaee being 9''6 and 16"2 
respectiyely. 

In the column headed '^ Excess " the difference between the mean 
values E. and W. is shown in connexion with the one which is 
greatest Thus, at midnight, Table XLIL, the mean westerly dis- 
turbance of Declination is 0''78 greater than the mean easterly. 

It appears by the foregoing analysis, that the westerly deviations 
at Lake Athabasca are, to a small extent, greater than tJie easterly, 
from 11 A.M. to 5 p.m., and also at midnight and I a.m. During the 
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remainder of the night, and from 6 to 11 p.m.^ the easterly deviations 
are the greatest Individual months present irregularities^ as must 
be expected, but the general law is apparent in each of them; 
namely, a slight excess of westerly deviation during the day, and a 
much greater excess of easterly deviation during the night, but with 
a temporary preponderance of westerly tendencies at midnight ; the 
latter particular agrees with Dr. Lloyd's deductions from the obser- 
vations at Dublin. There is a considerable difference in the value of 
easterly and westerly tendencies at 10 p.m., a feature which these 
observations have in common with those at Dublin and Toronto ; 
but the greatest difference is not as at the last-named stations at that 
hour, but much later in the night; it is shown from 4 to 7 a.m., 
and thus proves that the maximum value of the mean disturbance^ 
included at those hours, is chiefly occasioned by easterly movements. 
There is no evidence in the means for five months at Sitka of that 
westerly tendency about midnight which is, with reference to the 
physical cause of the phenomena, perhaps, an important feature in 
the curves at the other stations ; in other respects the same general 
law prevails; and it is interesting to observe, that although this 
station is in a high latitude, and nearer in point of distance by more 
than one half to Lake Athabasca than it is to Toronto, yet, being on 
nearly the same lines of equal magnetic inclination and intensity as 
the latter station, does not partake to a very much greater extent 
than Toronto in the great magnetic disturbances shown to prevail so 
commonly at Lake Athabasca. 
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The diamal law of mean disturbance of Declination indicated by 
the observations of April and May at Fort Simpson, appears to 
differ but little from that of the winter months at Lake Athabasca, 
as long as we disregard the sign of the movements. There is a 
maximum of total disturbance at 9 P.M., and another at 5 A.H., or 
about that hour, the latter being very far the most considerable ; 
on referring, however, to the movements under the respective signs, 
it appears that the earlier of these two maxima is here caused by 
westerly and not by easterly movements, the great length of the 
day at this season having apparently the effect of protracting until 
a late hour of the night, and of increasing in relative importance the 
westerly tendency, which was also shown to be characteristic of the 
hours of the afternoon in the winter months. The very great 
increase in the amount of the mean disturbance is also apparently a 
result of the advance of the season, being participated in to a certain 
degree by all the stations. The apparent anomaly of an excess of 
westerly movements at Sitka, distant less than 500 miles from 
Fort Simpson, at two hours (3 and 4 A.M.) when the contrary ten- 
dency prevails at the latter station, is most remarkable ; but this is 
not the place to follow out the inquiry it demandi*. 



Table XLIV. 

Mean Disturbance of the Horizontal Force and Inclination at Lake 
Athabasca^ after applying the corrections specified above (page 
75), /or the changes of mean scale reading ; final means for the 
whole period expressed in scale divisions* 



Hour 

of 
Local 


Bifllar 
*-OOOMlX. 


EXCQSS. 


Inclinometer 
a P-0'170. 


Bxoesi. 


M.T. 


- 


+ 


TotaL 


- 


+ 


+ 


- 


ToteL 


+ 


• 


1« 


tf-2 


221 


82*9 


27-1 




75*6 


21*0 


42*9 


54*6 




17 


we 


20*4 


80-8 


24*2 


— 


62-2 


150 


81-1 


87-2 


.. 


18 


2S-9 


181 


21*2 


9-8 


~- 


29-8 


10*8 


200 


19*0 


.« 


19 


22*9 


U-8 


18*5 


8*6 


.. 


24-4 


9-8 


16*7 


14*6 


^ 


20 


2l-« 


186 


17*5 


8*0 


.» 


120 


10-3 


11*1 


1-7 


__ 


n 


18-6 


IS-l 


15-7 


5*5 


~ 


14-9 


9*4 


12-2 


5*6 


^^ 


u 


15*6 


12-7 


141 


2-8 


.— 


17*3* 


8-2 


12*8 


9*1 


^^ 


2S 


12S 


12-7 


12*5 




0*4 


9*1 


8*1 


8*6 


10 


_^ 


Noon 


12-6 


n-7 


12*1 


0^8 




8*6 


7-9 


8*8 


0-7 


.. 




lS-5 


18-1 


18*3 


0-4 


_ 


8-2 


6-7 


7-4 


1*5 


_ 




12-6 


12-6 


12*6 


— 


0*1 


7-9 


8*7 


8*3 








ISO 


12-9 


12-9 


01 




6-6 


8*0 


7*8 


_ 






lS-9 


12-1 


130 


1*8 


— 


7*2 


8*7 


80 


_ 






Ml 


12-6 


12*8 


0-5 


— 


6-8 


9-1 


7-4 


.« 






14-2 


18*0 


13*6 


1-2 


~- 


7-2 


9*8 


8*8 


.^ 






ISS 


12-7 


18-0 


0-6 


— 


7-7 


10*5 


9*2 


_ 






lS-8 


15-4 


14*7 




1*6 


7*9 


12*3 


9-8 


_ 






1«*5 


18-4 


17-4 


_ 


1-9 


120 


18*6 


151 


_ 






15-2 


16-4 


15*8 


— 


1-2 


8-1 


17-8 


12*8 


^ 






17-8 


20*8 


190 


~- 


3*5 


18*6 


22-3 


17-4 


_ 




Midn. 


29*1 


18*6 


23*4 


10 5 


-— 


87-7 


14-2 


25*7 


23*5 


_ 




88*4 


17*5 


251 


13-9 


_ . 


68*6 


17-8 


37*2 


45*8 


^^ 




88-9 


17*9 


26*7 


21-0 


-— 


51*6 


17*0 


80*6 


88*6 


•M 




55-9 


19-7 


85*2 


86-2 


~~ 


MO 


21-7 


48-5 


72*8 


— 



* Thii high TtliM tpiMHt to be chiefly prodooed by the obiemtUm of Febniiiy 2d 6h. Omtt, 
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It appears by the abo' e table that the mean disturbance of both 
the Horizontal Force and Inclination, taken without regard to sign, is 
greatest at 3 A.M., being two hours earlier than the epoch of greatest 
disturbance of the Declination, and the subordinate maximum, which 
is shown by the latter element at 9 or 10 p.m., is wanting in these. 
The tendency to disturbance is very nearly constant, and at its 
lowest yalue, by both elements from 11 A.M. to 8 p.m. ; it then begins 
to increase, but not very rapidly, until 1 1 p.m. ; between this hour and 
midnight there is a large increase, after which very high values are 
maintained until 5 A.M. Referring again to the relative values, under 
the positive and negative signs^ we find that there is a very great 
preponderance of negative movements of force and increasing inclina- 
tion from midnight to 5 A.M. ; but for some hours- before midnight 
the contrary tendency previdls, namely, to increase of Horizontal 
Force and decrease of Inclination ; and this latter appears to be more 
or less the case throughout the day, but the mean disturbance being 
comparatively small and the opposite tendencies nearly balanced, 
the latter conclusion is less certain. 

All three elements then agree in supporting the conclusion drawn 
from the daily mean curves in the preceding part of the volume, that 
at Lake Athabasca a different periodical law governs the irregular 
fluctuations from the one established for stations in lower magnetic 
latitudes, or that the reaction succeeding the direct influences pre- 
ponderating during the day, has its maximum influence at a much 
later hour. It also appears from the observations, that so regular in 
their operations in these regions are the so called irregular influences, 
that the denomination might with propriety be reversed, the obser- 
vations of four or five months being sufficient to show that the mean 
diurnal curves of all the elements derive their chief characteristics 
from them. We have also seen that a similar result as far as regards 
the Declination is deducible from the observations of only 46 days at 
Fort Simpson. As the other instruments were twice adjusted in 
this short period, it would be scarcely worth while under ordinary 
circumstances to refer to them. For the purpose, however, of adding 
all the confirmation possible ' to the periodical law in question, I 
have calculated the mean disturbance of the Horizontal Force and 
Inclination at this station also ; the results are contained in the next 
table, and are in complete accordance with the deductions from the 
longer period of observation. 
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Table XLV. 
Mean Disturbance of the Horizontal Force and Inclinatiouy as shoton 
by 46 days of observation at Fort Simpson, in April and May 
1844, expressed in scale divisions of the instruments. 



LooidMean 


Bifllar. 
iba 000291 X. 


Excess. 


Inclinometer 
aP-0'*UO. 


EzceSB. 


Time. 




















. 


+ 


Total. 


- 


+ 


+ 


- 


Total. 


+ 


- 


16 15 


880 


85*8 


54*1 


47-2 




187 


70-0 


101-6 


670 


_ 


16 16 


82-9 


898 


67*2 


43-6 


.—. 


192-5 


78*4 


186-4 


119-1 


— 


17 16 


72-8 


32-6 


47-8 


40-2 


— 


160*7 


61-1 


98-9 


89-7 


'«— 


18 16 


67 6 


28-2 


40*5 


29*4 


^ 


1201 


47*8 


78*4 


72-8 


~m 


19 16 


67-2 


271 


46*3 


401 


_ 


131*2 


48*8 


83*7 


82-4 


— 


90 16 


618 


20*9 


88*8 


40*7 


.^ 


108-6 


83-7 


64-9 


74-9 


— 


21 15 


88-5 


13-4 


26*1 


26*1 


.^ 


67*8 


23*2 


89*2 


34-6 


— 


22 15 


16*6 


9*5 


12*5 


6*1 


— 


35-6 


21*4 


27-9 


141 


— 


28 16 


10-9 


16*6 


13*4 




5*7 


17-3 


18-6 


16-2 


8-8 


— 


Noon 16 


lS-7 


9*4 


11*8 


4-3 




21*7 


19*2 


20-4 


2-6 


— 


1 15 


12-8 


13-8 


12*8 




1*0 


20*8 


26*8 


23-8 


— 


6-6 


2 15 


12-8 


18*6 


14*8 


_- 


6-8 


18*4 


27*6 


28-2 


— 


9-2 


S16 


14-0 


24-8 


19*2 


.^ 


10*8 


24*6 


27*9 


26*8 


~> 


83 


4 15 


16-8 


28*8 


19*5 


_ 


70 


17*2 


38*9 


27-6 


-^ 


21-7 


5 15 


17-2 


29*4 


22*6 


_ 


12*2 


20-6 


48*5 


32-8 


-m- 


26-1 


6 15 


16*6 


33-5 


28-9 


^. 


16-9 


21-1 


42-9 


88-8 


— 


21-8 


7 15 


15-2 


23-6 


19*2 


_ 


8-4 


18*6 


18*4 


26-6 


61 


— 


8 16 


17-3 


21-0 


19-2 


.. 


8*7 


17*8 


27-1 


81-8 


— 


9-8 


9 15 


25-4 


21-8 


23-4 


3*6 


— . 


48*8 


88-5 


48-0 


8-3 


— 


10 16 


25*6 


16*9 


20-6 


8*7 


— 


41*9 


81-6 


87-0 


10-3 


— 


11 15 


311 


18 1 


24*1 


18*0 


— 


n*5 


81-6 


49*6 


39-9 


— 


Midn. 15 


62*8 


20-9 


87*0 


31*4 


_ 


96*0 


89*5 


680 


66-5 


-• 


IS 15 


50-2 


20*4 


350 


29*8 


— . 


92*9 


88-2 


69-6 


67-7 


— 


U15 


48-8 


201 


35-8 


28*7 


"~ 


112-1 


890 


75-6 


781 


mm. 



The co-efficients are added above for convenience, but the values 
given are probably somewhat exaggerated bj the causes before men- 
tioned. They represent the relative amount of the disturbing force 
affecting the Horizontal Force and Inclination, at the different hours of 
the day and night ; and it must be remarked, that the values them- 
selves are so great, that a reduction, of even a fourth part, would still 
leave them considerable enough to prove, that the force and activity 
of the causes producing irregular magnetic fluctuations, in the region 
to which they belong, must be a matter of not less interesting 
inquiry than the peculiarity of their epoch. For example, the means 
of total disturbance of the three first hours of the last table, when 
reduced by one fourth, represent 'Oil X and 12'* 4 of Inclination 
respectively. 

The next Table is added for the purpose of completing the compa- 
rison attempted in this Keport, by bringing into one view the results 
at all the chain of American stations ; and it is of particular interest, as 
showing a manifest progression, inclining towards the characteristics 
presented at the northern stations. This is not a proper place to 
pursue at length the details of such a comparison, or to enter upon 
the very interesting subject of the annual variations of the mean 
curves which represent the tendency to disturbance at each hour ; 
but it is desirable to give all the confirmation which can be 
derived from observations in lower magnetic latitudes, of the special 

G 2 



84 



IRREGULAR FLUCTUATIONS. 



form in which these phenomena present themselves in higher ones, 
the calculation has been extended to include a full year of obser- 
vations at the three permanent observatories. 

Table XL VI. 

Mean Dishirbance of the DecUnatiofi for one year, October 1848 to 
September 1844^ at Philadelphia, Toronto, and Sitka, expressed 
in arc. 





Philadelphia. 




Toronto. 






Sitka. 




Local 




















Mean Time. 






















B. 


W. 


Total. 


B. 


W. 


Total. 


B. 


W. 


Toiia. 


HIdniglit 


i'U 


^•20 


2'-21 


in 


2'*52 


f80 


5-'55 


8*'60 


4-'57 


ILM. 


2-40 


1-88 


210 


8*69 


1-82 


2*66 


5*95 


4*00 


4-96 




8'4l 


217 


2-20 


8-48 


1-88 


2-68 


4*68 


8-6S 


4'W 




a-87 


2-28 


2-20 


8-88 


2-87 


2*86 


4*16 


4-40 


4-85 




a-12 


1-70 


1-01 


2-96 


2-68 


2*78 


406 


5*80 


4*98 




i'i» 


2-84 


210 


218 


808 


2*68 


8*90 


811 


8*51 




1-77 


2-45 


206 


1*68 


2-76 


2*81 


8*26 


2*77 


8*06 




1-76 


2-85 


2-20 


1-78 


4-18 


802 


2*75 


2*98 


2-86 




1-86 


216 


2-00 


1*68 


8*06 


2*21 


2*92 


2*86 


2*91 




1-90 


2-65 


2-19 


1*65 


2*29 


1*96 


2*41 


2*91 


2*65 


10 


1-72 


2-14 


1-91 


1*98 


2*17 


2*04 


2*46 


8-79 


8-14 


11 


1-87 


202 


1-98 


205 


2-09 


2-05 


2*84 


8*82 


2*88 


Noon 


1-72 


1-89 


1-81 


1-71 


1-95 


1-81 


2-15 


8*06 


2*60 


1P.1C. 


100 


1-72 


1-65 


1*67 


1-98 


1-79 


2*09 


2-71 


2-40 




1-65 


200 


1-76 


1-66 


2-08 


1*80 


2*08 


2*86 


2-22 




1-61 


206 


1-77 


1-62 


1*88 


1-75 


2*17 


2*59 


2-88 




161 


1*92 


1-74 


1-60 


1*86 


106 


2*21 


2*69 


2*45 




106 


1-70 


1-67 


208 


1*80 


1*90 


2*20 


2*88 


2-52 




I'M 


1-72 


1-62 


211 


1*67 


1*80 


2*90 


2*52 


2-71 




8*48 


182 


1*86 


2-58 


1*38 


1*89 


4*92 


2*74 


8*82 




S'78 


1*40 


2-52 


618 


1-75 


8*28 


6*92 


808 


4*50 




8*86 


1-47 


2*61 


5-04 


1-77 


8*17 


6*05 


8*94 


4-05 


10 


8-81 


1-66 


2-59 


4*90 


1*97 


8*82 


5*89 


806 


4*42 


11 


286 


1*66 


1-88 


8*00 


210 


2*76 


4*85 


804 


8*67 



The observations at Philadelphia were made 19"*, and those at 
Sitka 28*" after the hour named. 

It appears by this Table that the characteristic of a maximum 
value of the mean disturbance of Declination^ extending from 

8 to 10 P.K.9 belongs alike to all the stations, and does not materially 
differ in relative prominence at any of them ; when, however, we 
compare the course of the mean values during the later hours of the 
night, a well marked difference presents itself. At each station the 
maximum just referred to is due entirely to easterly movements, and 
at each station it is succeeded, in the course of the night, by two 
other maxima, the first of easterly and the second of westerly move- 
ments; it is in the relative prominence of these maxima that the 
results at the three stations exhibit the difference referred to. At 
Philadelphia they are too inconsiderable to produce any marked result 
in the mean taken irrespective of direction ; at Toronto they are 
much more decided, and a comparatively high value of the latter pre- 
vails in consequence from 1 to 7 A. M.; lastly, at Sitka they are 
sufficiently prominent to bear comparison with the maximum at 

9 P.M., and so to prepare us for the result of observations in yet 
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higher latitudes^ by which, as we have seen above, they are shown to 
outweigh the latter maximum so much, as to reduce it to comparative 
insignificance, and to make those hours of the night in which the 
forces producing these movements predominate, the most important 
of the twenty-four, as regards their influence on the character of the 
mean diurnal curves of each of the magnetic elements. 

There is a test of a very simple nature which the numerous 
observations of disturbances enable us to apply, for the purpose of 
ascertaining whether there is a determinate direction in the move- 
ments of the Declination magnet upon these occasions, which is 
different at different hours of the day. This consists in reckoning 
the numbers of individual readings taken during disturbances, at 
which the magnet was east and west of its normal mean position 
for that day. The latter value is found by making each day of 
disturbance the centre of a group of five or seven complete days, and 
finding the mean scale reading of the whole. 

Table XLVIL 

Showing the total number of Beadings during Disturbances at which 
the Declination magnet was east and west of its mean position. 



Me«n 


AthabMca. 


Fort Simpioii. 


Time. 


Athalwsca. 


Fort SimiMon. 


Time. 


East. 


Wert. 


Bast. 


Wcat. 


Bast. 


West. 


East. 


West. 


h 
16 


272 


24 


150 


16 




_ 


_ 


8 


1 


17 


2«7 


11 


120 


7 




«. 


— 


— 


40 


18 


174 


27 


66 


1 




1 


8 


... 


48 


19 


86 


8 


66 


- 




27 


6 


— 


27 


80 


48 


14 


U 


- 




85 


25 


4 


18 


21 


27 


21 


12 


- 




40 


60 


6 


76 


22 


8 


24 


2 


- 


10 


72 


80 


18 


62 


2S 


2 


18 


- 




11 


61 


HI 


16 


65 


Noon 


* 


16 


- 




12 


57 


114 


101 


88 


1 


- 


2 


- 




18 


120 


140 


U9 


6 


2 


- 


1 


— 




14 


154 


108 


106 


82 


S 


~~ 


1 


-~ 


17 


16 


287 


44 


168 


27 



The observations entered at 16'* mean time at Fort Simpson were 
taken at 16^ 15*° and so on. It appears from the above Table that 
from 3 to 7 A.M. the magnet at Lake Athabasca comparatively 
rarely passes to the westward of its mean position, and from 10 am. 
to noon (and doubtless to 5 or 6 p.m.) comparatively rarely to the 
eastward of it Westerly excursions have a preponderance which 
is not shown by the curve of mean disturbance from 9 p.m. to 1 a.il 
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during the remaining hours (8 and 9 a«m. and 7 and 8 P.M.) easterly 
excursions preponderate. The tendency to westerly movements 
appears by this test also to be rather greater at Fort Simpson in April 
and May than at Lake AthabaBca in the winter, as has been remarked 
in connection with Table XLIII. With regard to the apparent 
difference between the tendencies at 9 p.m. and the succeeding hours 
to 1 A.M. inferred from this Table and from the curre of mean 
disturbance (Table X.)> it must be remarked, first, that no reference 
is here made to the relative magnitude of the movements to east 
and west, which is the subject of the other Table ; secondly, that the 
present Table is derived from disturbances connected, it is probable, 
in almost every instance with the development of Aurora Borealis, 
that phenomenon having been visible during some part of every dis- 
turbance, on which the state of the sky permitted it to be seen with 
one exception. And it does appear from a careful comparison of the 
scale readings during disturbances visibly attended by Aurora, that 
the preliminary tendency in such instances is to a westerly range, the 
subsequent tendency to an easterly one. As the Aurora was most 
frequent at midnight and 1 A.M., the consequence of this distinction, 
if true, will be a comparative preponderance of westerly movements 
in the early hours of the night, but unlet^s we admit that the same 
cause which produces the Aurora Borealis produces the ordinary 
reactionary or Irregular movements, it does not appear to follow 
that the same law should be manifested by the entire body of obser- 
vations embracing a great majority of hours on which no Aurora 
was present. 

Shocks. — The following Table contains the total number of readings 
of the Declinometer which may be denominated shocks, according 
to the usual definition ; that is to say, which differ from the mean 
scale reading for the same hour by a quantity equal to, or exceeding, 
twice the amount of the monthly mean irregular fluctuation of the 
element as defined by Colonel Sabine. (Introduction to Toronto 
Observations, vol. 1. p. xv.) The dates and particulars of these 
readings will be given in a future section, when we consider the 
degree of correspondence between the movements at Toronto and 
the northern stations. 
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Table XLVIIL 

Showing the total number of Shocks or Disturbances of Declination^ 

according to the definition of Colonel Sabine just referred to. 



M«an 


AttaabaacA. 


Fort SimpaoD. 


Mean 
Time. 




Fort Slmpaon. 


Time. 


East. 


West. 


Total. 


East. 


West. 


Total. 


East. 


West. 


Total. 


East. 


West. 


TotaL 


16a 

17 

18 

19 

20 

21 

22 

28 



1 

2 

8 


2 


1 

1 
1 

1 

2 

1 


7 
7 

7 
8 
2 

4 

1 


- 


1 
1 


- 


4 

6 

6 

7 

8 

9 

10 

11 

12 

18 

14 

15 


; 


2 


2 


1 

1 
1 
2 
8 


1 
2 
1 

1 
1 


2 
2 

1 

2 
2 

2 
8 
















61 


26 


86 


24 


8 


82 



a For Oh Gdtt. Athabasca, aod Ih QXAX. Fort Simpson. 

The total numbers are in the proportion of 1 to every 32 obser- 
vations at Athabasca, and 1 to every 34 at Fort Simpson, In the 
five months at Toronto, October to February, we find 116 shocks, 
being in the proportion of 1 to every 27 observations, and in the 
two months April and May, we find 50 shocks, being in the pro- 
portion of 1 to every 25 observations ; thus it appears that the. high 
value of the monthly mean irregular fluctuation^ caused by the 
prevalence of a state of disturbance at the northern stations, occasions 
a smaller proportion of readings to come under the definition of a 
shock as here applied, than the low value deduced from a compara- 
tively undisturbed series. 

It is to be observed that the proportion of easterly shocks is much 
greater at the northern stations than at Toronto. We have at the 
latter station in 

1841, 70 easterly to 60 westerly. 

1842, 77 easterly to 63 westerly. 
In eight months, 1843-1844, 99 easterly to 89 westerly. 

In all 246 easterly to 212 westerly; whereas we have seen that at 
the northern stations the easterly deflections are more than double 
the westerly in number, showing that whatever may be the cause 
which determines the north end of the magnet to the west, it decreases 
in activity in the winter season as we proceed to the northward in 
fhe Americai^ continent* 
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On the Connexion between the Changes of the Mag- 
NETiCAL Elements obsebved at the Noethebn Stations 

AND those OBSEBYED AT TOBONTO AND ELSEWHEBE. 

The circumstance that frequent and very considerable magnetical 
disturbances were observed at Lake Athid)asca and Fort Simpson, 
during the winter of 1843-4 and the following spring, although 
the same seasons were remarkable for absence of disturbance at 
most of the other stations of observation which have been examined, 
would seem to afford a presumption that some of these disturbances 
were of a local character, or that their influence, when it extended 
to Toronto or the European stations, was too slight to attract 
attention. To this we may add the fact, that the hours of the day 
most affected by them are apparently not the same in high and in 
medium latitudes^ as has been shown in the previous discussion of 
the irregular changes; lastly, it has been shown by Colonel Sabine 
from the Toronto observations of 1841 and 1842 (p. xx.) that the 
tendency of disturbances at that station is to produce westerly 
deviations of the declination magnet in the morning hours ; and the 
eight months observations of 1843-4 which are here discussed, 
(Table XLIX.) lead to the same conclusion; indeed an inspection 
of any of the more important disturbances will show that the greatest 
movements of the declination magnet at Toronto are to the westward, 
whereas at Lake Athabasca and Fort Simpson they are almost 
invariably to the eastward, particularly in the same morning hours. 
In the case of this element, therefore, we have an opposite tendency 
in respect to direction, in addition to the difference of epoch in the 
two localitiea Notwithstanding all these circumstances, however, 
a careful comparison with other published observations has led to 
the conclusion, that a state of magnetical disturbance prevailed at 
one or more other stations upon so many of the occasions upon 
which it was observed at Lake Athabasca and Fort Simpson, as to 
leave it doubtful whether, without more positive evidence, any of 
the disturbances, considered generally, can be considered to have 
been merely local It is to be hoped, that the extension of automatic 
registration by means of photography will soon throw more light 
upon the question, whether any and what magnetic changes may 
be regarded as local, and how far we may consider movements which 
have few or no features of resemblance, to be due to a common 
cause^ because they occur simultaneously in distant localities ; mean- 
while it would be to neglect a principal purpose of the observations 
under discussion, to omit to pursue the inquiry as far as they permit. 
Extra observations at short intervals were taken at the two 
northern stations, on sixty-six occasions, exclusive of term days, in 
a period of about one hundred and sixty days of observation. Upon 
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examination of all the records of mngneticol observations for the 
years 1843-4 which have been published hitherto, namely, those of 
the four British colonial observations, those of the Russian stations, 
of Greenwich, Makerstoun, and Philadelphia, there are to be found 
only twenty-nine instances of corresponding observations elsewhere, and 
in this number are included five on which the correspondence consists 
only in one or two extra readings interpolated in the usual series at 
Greenwich or Makerstoun. This, however, is sufficient to show that in 
the view of the observers some disturbance existed. The dates to 
which this remark applies are October 26^*, December 8^ and 26** 
1843,April30'*,May3*^ 1844. Of the remaining thirty-seven northern 
disturbances, about ten were of the first order as regards magnitude 
and duration, namely, those of October 15**, 16', October 17** com- 
mencing 17**, October 25 ', 26', October 30**, 31^ December 5**, 6', 
December 19^ 20*, December 29^ 1843, April 9**, 10'', April 14**, 15*», 
April 22^ 1844 ; but on the whole, the coincidences of observation 
occur generally at the more coDsiderable of the northern disturbances, 
December 28**, February 8', and February 29**, being the principal 
exceptions. 

Proceeding next to examine the simultaneous changes of the 
several elements in detail, we find considerable diversity. Sometimes 
the movements of one or more elements correspond in epoch and in 
direction ; sometimes in epoch when they are reversed in direction ; 
sometimes the principal movement at one station is represented by 
the principal movement at the others, and as often by one of 
secondary prominence; sometimes there is marked agreement during 
part of a disturbance, no agreement during the remainder; lastly, 
there are several instances when movements remarkably similar in 
character occur at remote stations, but separated by a considerable 
interval of time. 

All this may be shown without the aid of diagrams, by selecting 
the principal features of each disturbance alone for comparison, for 
which purpose the following brief notes are subjoined. The references 
are all to Gottingen time. 

1843, October 17-*, 1** to 3**.— A great reduction of the Horizontal 
Force at Lake Athabasca between 0** and 3**, lowest value — ' 064 X * 

* The yalnes here giyen are the differences of the actual readings fix>m the mean lur the 
same hour and month ; + or — signs before the change of declination indicate increase 
or decrease of the absolute value of that element, not simply easterly or -westerly move- 
ments, as the absolute declination is east at Lake Athabasca, Fort Simpson, and Sitka, but 
west at Toronto, Philadelphia, Greenwich, Makerstoun, and St Petersburg ; the + sign 
indicates an easterly movement at the former and a westerly movement at the latter 
stations. It will be seen that the general tendency in disturbances is to an increase of 
absolute declination at all these stations, which reduces the difference of direction remarked 
above to a common principle. In selecting as the characteristic of each principal move- 
ment referred to, thai one reading which happens to differ most from the mean, it is 
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at 1** 46% but — 048 X at 2^ 1". Easterly extreme of Declinatian^ 
+ 52' 7 at 1^ 35™. At Makerstoun obseryations commenced at 2**, 
apparently on account of a low range of Horizontal Force, — ' 0019 X, 
and the same at St Helena, where they were also commenced at 
2'* with a value of — '0012X; there is no other obyious corre- 
spondence. 

October 18-19, Term-day. — The principal movement of the 
Declination, which occurred between 15** and 17**, corresponds in 
general character at Lake Athabasca, Sitka, Toronto, and Fhilar 
delphia, a movement in the contrary direction being presented 
at the same hour at all the European stations. In the first part of 
the movement in question the direction is the same at all the 
American stations ; during the latter part it is reversed, and we 
then have a westerly extreme —44^*5 at Lake Athabasca cor- 
responding to an easterly one +10'* 8 at Sitka, with which the 
other stations agree. The changes of Horizontal Force between 
15^ and 17*' have a general resemblance at Toronto and Lake 
Athabasca, save that where the element rises to a high value 
•f *0172 X at the former station, at 17** 6'", it hardly passes its mean 
value at the latter, and they are very precisely reversed at the 
European stations at a later period 29^ 4*^ to 6**. The close resem- 
blance of the changes at all the stations in America and Europe is 
very striking, and they here agree in direction. 

October 26^ 20** to 27** 2**.— The principal movement at Lake 
Athabasca was between 0*" and 2*S the extreme of Horizontal Force 

— "0624 X at 0** 56"*, and of Declination (easterly) -f 41' '7 at 1*» 5». 
a single extra reading at l^ 10™ at Makerstoun is the only proof 
that this disturbance, as such, was observed elsewhere ; it shows a 
low value of the Horizontal Force — ' 0017 at 1*" 12", and an easterly 
range of Declination —4' '4 at 1** 10*". 

November 13' 4^* to 7**, and 20** to 23^*.— A low value of the 
horizontal force prevails at Lake Athabasca from 4** to 6"*, lowest 

— '0347 X at 4'* 6'". Declination not particularly affected, but an 
easterly extreme +17'* 6 at 4** 0"*. At Philadelphia the minimum 
of horizontal force, —'0018 X, occurs at 4** 11"*, and a low value 
is also maintained until 6^. Declination, an easterly extreme —6^*2 
at 4^ 0°*. This was a considerable disturbance at the last-named 
station, and observations were continued without intermission until 
14'* 2**. They were discontinued from 7'' to 20** at Lake Athabasca, 
and then resumed on account of an unusual westerly range of De- 
clination, giving a minimum — F 6' at 22** 16"". At Philadelphia we 

necessary to remember that from various causes, some of them perhaps instramenta), 
there may be an apparent difference of many minutes between the epoch of moYements 
at two stations, which, nevertheless, viewed generally are coincident, and this is considered 
to be the case in all the cases cited unless otherwise stated. 
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have a small bat well marked easterly moyement at the same hour^ 
the extreme being only —1'" 9 at 22^ 22™. 

November 24** 1** to 2*".— A minimum of the Horizontal Force 
— ' 0240 at Lake Athabasca at 1** 1 ™ ; no great change of Declina- 
tion. At Hobarton extra observations also from 1^ to 2^, the 
Declination chiefly affected; extreme —8' '3 at 1^ 2™; the Hori- 
zontal Force above the mean + 0008 X at 1^ 7"^. 

December 1** 21** to 2** 5'*. — Unusually large westerly movement 
of magnet at 22** 15™, —1° 37', and westerly movements prevailing 
until 23'' 30™; afterwards easterly extreme +59" 2 at 3** 27™. 
Lowest value of Horizontal Force — •0443X at 2** 34™, but a 
very low value about 22** 45™, and again from 2** 0™ to 3** 30™. At 
Hobarton a low value of the Horizontal Force prevailed from 
2** 52™, when extra observations commence, to 5**, the lowest being 
•— '0015 X at 3** 47™ ; Declination most affected about 3**, extreme 
—7' Oat 3** 5™. 

December 8^ 18** to 20\ — Observations commenced at Lake 
Athabasca for an easterly range of Declination, maximum + 44' ' 5 
at 18** 0™ ; disturbance of Horizontal Force not particularly marked, 
a minimum — '0087 X at 18** 1™, a maximum + 0085 at 19** 10™. 
A few readings were taken at Makerstoun, commencing at 18**, appa- 
rently in consequence of a westerly range of the Declination of no 
great extent, extreme -f 3' ' 5 at 18** 0™ ; the Horizontal Force a maxi- 
mum + '0016 X at 18** 2™. 

December 26*^ 21** to 27*^ 2\— A low value of the Horizontal 
Force from 22** to nearly 0**, minimum - '0354 X at 23** 28". De- 
clination not particularly affected, maximum +30^4 at 23*^30**. 
At Makerstoun there is one extra observation only, at 23** 35°*. 
Declination -f2''8. Horizontal Force -f 'OOOlX. 

December 28** 3** to 4**. — A great easterly movement of Declination 
at Lake Athabasca from 2** to 3**, extreme +52' '3 at 2** 0™; the 
Horizontal Force not particularly affected, a minimum — *0188 X at 
3** 1™, a maximum -f *0105 X at 5'* 1"*. At Makerstoun this dis- 
turbance attracted attention two hours earlier, a westerly extreme 
of Declination -f 9' ' 7 occurs at 1** 52^", but the minimum of Hori- 
zontal Force occurs at 1** 57™, — '0018X, when this element dif- 
fered very little from its mean value at Lake Athabasca. At 
Hobarton observation appears to have been commenced at 2**, on 
account of an easterly range of Declination, extreme -f 9''2 at 
2h 22™ ; the minimum of Horizontal Force coincides with that of 
Lake Athabasca, being - ' 0013 X at 3** 2"*. 

1844. January 4* 16** to 5** 9**. — Observations conmienced at 
Lake Athabasca on account of the high range of Horizontal Force, 
which continued from 16^ to 20\ maximum + '0287 X at 19^ 10"^. 
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This is succeeded by very low values, giving two marked minima, 
the first and most important — "0635 at 23^ 4", the second — '0342 
at 0** 43"; the Declination is also much disturbed, the extremes 
being —40" 7 at 21** 0™ and -f T 6' at 0^ 57", but with many 
other great inflexions. A state of disturbance was very generally 
observed on this day. At Makerstoun extra observations were 
taken with various intermissions through the 4th, 5th, and 6th of 
January, and we find a maximum of Horizontal Force 4- '0012 X 
at 19*^ 12™, and the minimum at 23*" 17", —'0021 X; also the 
maximum of Declination -f8''8 at 6^0^50"; in the other features 
no particular coincidence is to be remarked, and the great easterly 
movement of Declination at Makerstoun between 7** and 8^, giving a 
minimum — 21''0 at 7** 35™, is entirely wanting at Lake Athabasca, 
when the observations were resumed at that hour on account of a 
decrease of Horizontal Force of no great amount, wliich on the other 
hand does not appear at Makerstoun. The mean irregular fiuctua- 
Hon of the Declination and Horizontal Force at Toronto, on the 
4th January, was the highest value of the month ; the extra obser- 
vations embrace but the earlier part of the disturbance, and the 
minimum of Horizontal Force coincides nearly with the maximum at 
Lake Athabasca, being — '0019X at 19^2*"; the value at the 
regular observation of 4** 23** 2™, which coincides very nearly with 
the principal minimum at Lake Athabasca, although also a low one 
— ' 0005 X, is not nearly so low as the reading at the epoch of 
greatest force at the northern station. The Declination appears to 
have been the most affected at Hobarton, but the minimum of Hori- 
zontal Force, — '0004 at 23^ 12"™, although very small in amount, 
coincides nearly with the principal one at Lake Athabasca. 

Januaiy 5' 23^ to 6^3\ — An extreme depression of the Hori- 
zontal Force prevailed at Lake Athabasca from 23** to almost 1** 30™, 
lowest -^ '0627 X at 23^ 1"*; at the same hour occurs the lowest 
value of this element at Makerstoun, --'0021 X. Again a 
westerly extreme of Declination, —19' '4, occurs at Lake Atha- 
basca at 23^ O'" ; a minor westerly extreme, +3''0, at Makerstoun 
at the same time, but the principal one, -f 4''5 at 1** 25™, coincides 
with a considerable easterly inflexion at the former station, +24' '9 
at l** 33™. 

February 1=* 0*" to 4**. — Great depression of the Horizontal Force 
from 0*^ to nearly 3^, lowest — '0465 X at 0** 27™. At Makerstoun 
this element was not particularly affected at this time ; and extra 
observations were not commenced until 3'*, when they show a 
westerly extreme of Declination + 7' ' 6, corresponding nearly to an 
easterly extreme, +29^*5, at Lake Athabasca. 

Again, from 1** 19^ to 21** an unusual westerly range of Decli- 
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nation prevailed at Lake Athabasca, extreme — 1° 22' at 19'' 27". 
Extra observations were taken at Makerstoun from 18^ to 19**, but 
only one between 19** and 20**, which one does not indicate a corre- 
spondence of this element, but shows a minimum of Horizontal 
Force —'0011 X, coinciding with the one at Lake Athabasca, 
which 18 - 0239 X, also at 19" 40™. 

February 2** 6** to 8**. — An unusual westerly range of Declina- 
tion at Lake Athabasca, extreme — 48^*2 at 7*^ 0*". There is also 
a minimum of Horizontal Force —'0258 at 6** 10™. Coincident 
observations were made at Makerstoun and St. Petersburg ; at the 
former also occurs a minimum of Horizontal Force — "0036 X 
at 6** 12*", and an easterly extreme of Declination —11' '3 at 
6*^ 30™, being half an hour before the — extreme at Lake Atha- 
basca. At St. Petersburg an easterly extreme of Declina- 
tion, + 18'*0, occurs at 6^ 10™, and a maximum of Horizontal 
Force at 6^ 30™, -f 0022 X. Again, 2^ 17^ to 21**, we have a 
marked prevalence of westerly Declination, and a high value of the 
Horizontal Force, at Lake Athabasca; the extremes —37' '3 at 
17»» 42™, and.+ '0264 X at 18^ 53™. At Toronto extra observa- 
tions were commenced at the same time as at the northern station, a 
westerly extreme of Declination, -hl8'*l, occurs at 17*" 2™, and 
another of small extent, +2''6,at 17** 42™; a minimum of Horizontal 
Force accompanies the former, —'0034 at 17** 7™; the lowest of 
this element value at the northern station is also at 17^ 1™, but it 
is still above the mean, -f '0015 X. 

February 6** 0*" to 6**. — An excessive reduction of the Horizontal 
Force occurs at Lake Athabasca between 23* and 0**, ex- 
treme — '0678 at 0** 4™; great changes of Declination accom- 
panied this shock, the extreme values being -f 1® 4' at 0** 21™, 
and —1® 23' at 0** 30™. At Makerstoun but a single extra obser- 
vation is given between 0** and 1**, namely, at 0** 20™, which shows a 
considerable reduction of the Horizontal Force also, — '0029 X, but 
no particular disturbance of Declination. At Hobarton extra obser- 
vations were commenced at 1*, and the lowest value of Horizontal 
Force is at 1" 12™, — '0017 X, being an hour later than that at Lake 
Athabasca, a westerly extreme of Declination, — 9''0, accom- 
panies it 

Disturbance observations were resumed at 5** 16** with a high value 
of the Horizontal Force, giving a maximum + '0238 at 16'* 58™ ; 
extra observations were taken at the same time at Makerstoun, 
showing low values of this element, minimum — '0034 X at 16*" 32™. 
We have for the Declination the easterly extreme +42" 1 at 16*" 21™ 
at Lake Athabasca, and the easterly extreme — 0"5 at 16** 10™ at 
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Makerstoun; again, the westerly extreme — 2(y'l at 17^ O"' at the 
former station, and -f 6''5 at 17'» 15™ at the latter. 

February 8 * 0^ to 1** and 5^ to 6^. — Two sudden changes of the 
Horizontal Force, but of no great extent ; the lowest value was that 
at the regular reading at 5'* 1"", —'0235 X. Extra observations 
were made at Makerstoun from 4^ to 6^, and at Hobarton from 
5^ to 6^ ; at the former station we find a minimum of Horizontal 
Force — '0038 X at 4*" 52™, at the latter a relative maximum of the 
same element — ' 0004 at 5** 2™. Agiun we have, of the Declination, 
an easterly extreme + IS'" 7 at 5** 9™ at Lake Athabasca, an easterly 
extreme —6" 3 at 4** 56™ at Makerstoun, and a westerly extreme 

— 7" 3 at 5^ 7™ at Hobarton. 

February 29* 0** to 1**.— The Bifilar was not in adjustment at 
Lake Athabasca during this disturbance, which was one of those 
most generally observed. We find, however, a relative maximum of 
the Inclination -f 3'* 1 at 16^ at that station, the value being below 
the mean at 15^, 17*", 18**, 19**, and 20^ ; the maximum of the same 
element + 3"8 being at 16'* 12" at Toronto, and apparently a little 
earlier at Philadelphia ; on the other hand, the observations at these 
two stations do not show the minimum which follows at Lake Atha- 
basca at 17^, —10" 2; they also show a very considerable easterly 
movement of Declination at 16**, +25'*! at Toronto, -f 22" 2 at 
Philadelphia, when that element was little disturbed at the other 
station. Extra observations were discontinued at Toronto at 28** 19** ; 
they were continued at Philadelphia until 29^ 3^, and we find a 
minimum of the Horizontal Foroe at 23'*, at which time a maximum 
of Inclination indicates the same thing at Lake Athabasca. At 
Makerstoun we find an unusually large easterly movement of De- 
clination between 16'* and 17'*, extreme —21'' 3 at 16** 35°*, half an 
hour later than at Toronto and Philadelphia, and an equally great 
reduction of the Horizontal Force, extreme — '0051 X at 16** 27% 
agreeing, probably, nearly with the maximum of this element at the 
American stations. 

April 2^ 22** to 0**. — A very great and sudden shock at Fort 
Simpson, aifecting first the Inclination and Horizontal Force, the 
former gives -f 1° 5' '6 at 22'^ 22'", when the latter was less than the 
lowest scale reading of the Bifilar (< — 0'048 X)* a secondary 
minimum of the latter element — ' 0028 X is shown at Makerstoun 
at 22** 17'", but the lowest value — '0042 X is there at 21** 22", 
when there does not appear to have been any corresponding move- 
ment at Fort Simpson. We find the minimum of this element 

- 0013 X at 22** 35"* at Hobarton. The regular observations at 

* The readings at Fort Simpson are referred to the mean for the 24^ 
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Toronto at 21^ and 22^ indicate a great reduction of the same element 
The westerly extreme of Declination + 9' " 2 occurs at 22** 26" at 
Makerstoun, and at 22** 27" at Fort Simpson — 43''0, at the same 
time is the westerly extreme —14' '3 at Hobarton. Of the great 
easterly range which followed at Fort Simpson, there is -no very 
obvious sign at either of the other stations. Again, the extra obser- 
vations were resumed at 3'' 4**, on account of a great easterly range 
of Declination, with its usual accompaniments, increase of Inclination 
and Total Force, decrease of Horizontal Force, giving the extremes 
of each element at or near 4** 30", namely + 2° 6' of Declination 
— "0505 X+45'*ft Extra observations were resumed at Makers- 
toun at 5**, but the extreme movements do not occur until near 6**, 
when they are decidedly past at Fort Simpson. We have at the 
former station the unusual values of —20' '3 Declination at 5** 55™, 
and + '0051 X at 5** 57"*, a time when no very marked change is 
shown at Fort Simpson. This second disturbance was not observed 
at Hobarton, but a few extra observations were made about 6** at 
Greenwich, and agree with those at Makerstoun. 

April 16-17, 1844. — This great disturbance was recorded at 
nearly every station of observation, and furnishes at many, probably 
at all of them, the greatest amount of change of all the elements 
which had been recorded up to that date. There are, however, 
several remarkable differences in the character of the changes at 
different stations: first, as regards the Declination, we have an 
extraordinary easterly movement at Fort Simpson between 1'* and 2^ 
on April 17, the extreme range being no less than + &" 40^ at 
\^ 24™ ; at this hour no marked feature is presented at Philadelphia 
or Toronto, whereas at stations in Europe and at Hobarton we find 
a resemblance. At Makerstoun the westerly extreme observed is 
+ 17'' 9 at 1** 0™; at Greenwich the westerly extreme is +16' '9 at 
l** 9"* ; at St Petersburgh the easterly extreme is —14' '6 at 1'' 25"", 
but followed at 1** 35™ by the westerly extreme +15'' 2; at 
Hobarton the westerly extreme is +31' '7 at 0** 57™ ; at St. Helena 
there is no marked feature at this hour; at the Cape the extra 
observations were discontinued at l'^ On the other hand, we have 
at Toronto and Philadelphia a great easterly movement between 
16^ 20^ and 2 1*', which answers to a shock of short duration at Fort 
Simpson ; the extreme readings are at Toronto + 39' ' 3 at 20>' 45™ ; 
at Philadelphia +26' '9 at 20^ 50™; and at Fort Simpson +2° 0"4 
at 20*^ 50™. A similar correspondence appears at 21^ 50™. Ee- 
ferring next to the Horizontal Force, the greatest reduction of 
this element at Fort Simpson commenced very suddenly at 17 '^ 0^ 55™ ; 
the extreme observed was — 0'128X at 1*" 28™, this is, however, 
but an approximation, the range haying passed the limit of the scale ; 
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here are also great negative extremes at or near 17|^» IS^*** And 
23^^ but none of them approached the one just cited ; this is also 
the epoch of greatest reduction of this element at Hobarton, the 
extreme being —'0069 at 17'' 27", and we find it a little later at 
St. Helena ; at Toronto we have at the same hour a considerable 
negative movement also, giving a minimum — "OlOGXatO** 17*, 
but at this station and at Philadelphia the lowest value of the day is 
nearly an hour earlier, and answers to a movement of secondary 
importance at Fort Simpson ; the values are — * 0148 X at 23*" 32* 
at Toronto, — 0080 X at 23" 27* at Philadelphia, and -0694 at 
23t& igm ^^ YoTt Simpson; about the same time is the lowest value 
at Sitka and at Greenwich, while at Makerstoun it occurs between 
21'^ and 22^. It deserves remark that the Horizontal Force begins 
to return to its normal value at Toronto and Philadelphia at 17^ 3**, 
at Fort Simpson not until 17^ 5*^, in both cases by a regular change 
which is perfectly similar in other respects. 

April 24** 25** Term day. — An easterly movement of Declination of 
very marked character and great extent prevails at Fort Simpson 
between 25* 2^ and 4**, the extreme being +3^ 7' at 2** 55*; we 
have a corresponding shock at Sitka, but reduced in amount to 
+ 19''0, this extreme reading being at 3^' 0*. A sustained westerly 
movement of comparatively small extent, but very obviously co- 
inciding in epoch, occurs at Toronto and Philadelphia, giving at 
the former an extreme westerly reading of + 10"9 at 2** 32"*, at the 
latter a westerly extreme + 10'' 1 at 2 '^ 48". The European stations 
do not exhibit any particular movement at this hour. 

Referring to tha Horizontal Force, we find a very low value of 
this element at Fort Simpson from 2* 17* to 3** 7", the extreme 
being -•0585Xat 2^ 57'"; the lowest value at Sitka — 'OlOlX 
occurs at the same reading ; the movement generally is well marked 
at that station. There is a well marked minimum at Toronto about 
2^ 17'* being half an hour eariier than the one in question, but the 
lowest value at this station is — '0009X at 7^ 32'". Viewed 
generally, there is a marked resemblance in the successive changes 
of the element at these two stations, but the epochs of maxima and 
minima do not coincide ; they would be made to do so pretty nearly 
if the whole northern curve were advanced about two hours of time ; 
for example, the first important minimum at Fort Simpson occurs 
at 0'*, at Toronto at 2^ 10'", the following maximum. Fort Simpson 
at 1" 40^", Toronto 3* lO"*. The next minimum Fort Simpson 2^ 5T^, 
Toronto 5^ 30", the next maximum Fort Simpson 4** 30*", Toronto 
6** 30". An unusually high value of the element prevailed at both 
stations on the 24th and 25th April. 

Extra observations were resumed at Fort Simpson at 20*^ on the 
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25^ April, and continued until 26^ 2^ ; they were resumed at 26*" 0** 
simultaneously at Philadelphia, Makerstoun, and Hobarton. deferring 
them to this part only of the disturbance, we find a very great reduc« 
tion of Horizontal Force at Fort Simpson between 23*" and 0^, the 
extreme being — '0845 X at 0^ 7*"; we find a similar movement at 
Philadelphia, the extreme being — 'OOieX at 0*» 2"", followed by 
an immediate return to high values, giving a maximum + 'OOIOX 
4it 0*^ 58"*. At Fort Simpson the succeeding maximum is less marked^ 
and not attained until 1^ 30**"; at Makerstoun we find a minimum at 
0** 12"* — '0033 X, but the lowest value occurs at 0^ 47"*, and there 
IS no maximum before 2^. At Hobarton the Declination is the 
element chiefly affected, but we have a maximum of Horizontal 
Force at 0^ 7" + '0008, and the minimum — '0019 at l^ 22™. 

April 26*^ 18^. — A great westerly range of Declination prevailed at 
Fort Simpson from 18'^ to 19" 20", extreme —1** 24' "4 at 18** 0\ At 
Philadelphia extra observations were commenced at 15*^ ; we have an 
easterly extreme —8' '8 at 17^ 64«, but the principal is at 19** 20", 
— ir*l, and a westerly movement intervenes, corresponding to an 
easterly one, or a return towards normal values, at Fort Simpson. 
PhUadelphia at 18'* 14«, + 1'*9, Fort Simpson at 18»* 30", —23' "8. 
Again, the Horizontal Force at Philadelphia presents two minima^ 
the greater at 18** —0013 X, the next from 18*" 65" to 19** 20". At 
the same periods we have minima at Fort Simpson, but the latter 

in this case the greater, the extreme being — '0300X at 19** 31". 
At Makerstoun observations occur from 13** to 18**, and indicate, 
at the latter hour, values of both elements differing very little from 
their mean. 

April 28** 21** to 29* 5**. — The corresponding readings are confined 
to a couple at Makerstoun, between 2^ and 3**. Keferring to this 
period only, we find a great easterly movement of Declination at 
Fort Simpson, the extreme + 2** 5' at 2* 3", accompanied by a 
very low value of the Horizontal Force, the extreme — ■0379X 
at 1** 52", but with no great change for about 20" before and after 
that hour. The observations at Makerstoun indicate a minimum 
of this element between 2^ 0" and 2** 45", the lowest value of those 
recorded being —'0015 X at the 2*^ 32", but the Declinatipn differs 
very little from its mean value. 

April 30***. — ^Extra observations were taken at Fort Simpson every 
15" from 14** to 16**, in consequence of an unusually high value of 
the Horizontal Force, but no marked changes occurred ; as usual 
^nder similar circumstances, the Declination is westward of its mean^ 
Afterwards, at 2 1**, a considerable disturbance commences. At Makers- 
toun a few extra readings were taken from 14** to 18**, showing a 

H 
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small westerly extreme —7'' 9 at 14'' 6" accompaDied by a minimnT n 
— •0014X of Horizontal Force; the subsequent disturbance was 
not observed. 

May 2'' 19**. — The commencement of extra observations at Fort 
Simpson coincides with the conclusion of them at Makerstoim. 

May 3. — A sudden and great reduction of the Horizontal Force 
occurs from 3** to 4** at Fort Simpson, giving a minimum — '0619 X 
at 4** 7™. At the same time is a considerable easterly movement of 
Declination, the extreme being + V 57' at 4** 21" ; at Makerstoun 
extra observations were also commenced at 4** 35". Apparently in 
consequence of the easterly movement of the declinometer, since 
4** 0" the readings were +5'0 at 4^ 0", and —4' 2 at 4** 35"; a 
maximum of the Horizontal Force + '0019 X appears at 4** 42", 
but the disturbance was apparently not considered to call for more 
than occasional readings. 

May 8** 13^^ to 19**.— An unusual westerly range of Declination 
prevailed at Fort Simpson, but of no great extent, and without much 
change. Extra observations were taken at intervals at Makerstoun 
from 10^ to 20** on this day, but present no particular features of 
correspondence or the reverse. 

May 13**, IS'* to 2P. — Agwn a westerly range of Declination, 
attended, as in the last instance, with high value of the Horizontal 
Force and diminished Inclination. Extra observations were com- 
menced at Makerstoun at 20^ for a small easterly extreme of Decli- 
nation, but present no marked features. 

May 22"^, 1^ to 4^. — Extra observations were commenced simul- 
taneously at Fort Simpson and at Hobarton. At the former we find 
an easterly range of Declination prevailing the whole time, extreme 
+ 2^ 11' at 1*^ 33", accompanied as usual with increased Inclination 
and a low value of the Horizontal Force, extreme —'0442 X at 
1^ 43". At Hobarton the disturbances commences with a marked 
westerly range of Declination, the extreme —11' '9 at 1** 5"; the 
Horizontal Force is also below the mean until the observations 
ceased at 3**, extreme — '0009 X at 1** 32". At 5** extra observa- 
tions were began at Makerstoun ; they were again resumed simul- 
taneously at Fort Simpson and Hobarton at 12^, and on this 
occasion, as well as on the 17th April, already described, nearly 
every stoatin appears to have experienced the disturbance. "We find 
extra observations at Toronto from 13** to 20**, Philadelphia 10** to 
20^, Makerstoun 9** to 20*', the Cape of Good Hope 17*^ to 22^*, 
St. Helena 20** to 0**, and Hobarton 10^ to 0** ; nevertheless, this 
distnrbance does not appear to have been among the most consider- 
able in point of amount. Referring first to the Declination : the 
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observations oommence at Philadelphia at 10^ with an unusual 
westerly range, extreme +8' '5 at 10** 12™ ; the regular observation 
at lO** 0" at Fort Simpson shows no corresponding feature. We have 
again an easterly inflexion at Fort Simpson at 13^ 6"*, but the general 
range being westerly, it only reaches + 3^ ' 1 as referred to the mean, 
although a change of nearly 56^' as referred to the preceding westerly 
extreme at 12^ 24™ ; small as it is in amount it answers to an easterly 
extreme -9' '9 at 13^ 7™ at Toronto, or -3' '9 at 13*" 0™ at Phila- 
delphia. Again, we have a westerly extreme — 50''1 at 13** 33™ at 
Fort Simpson, and corresponding to it a westerly extreme + 1^*8 at 
13'> 32™ at Toronto, or of +0'" 8 at 13'' 24™ at Philadelphia. The 
easterly extreme of the day, -f 12' "4, occurs at Hobarton at 13^ 22". 
We have then another easterly extreme, +10' '4 at 14** 52™ at 
Toronto, and +7'*0 at 14^ 44™ at Philadelphia, to which there is no 
corresponding feature at Fort Simpson ; then a westerly extreme at 
both those stations — 0''5 at 15^ 52™ at Toronto, to which a return 
toward mean values at Fort Simpson appears to answer, it gives 
— 12' '6 at 16^ 0™, being still to the westward. So far, therefore, 
this element has shown several movements apparently common to 
Fort Simpson and Toronto or Philadelphia, but at the northern 
station the readings have been chiefly westerly, or of the kind which 
marks the beginning of a disturbance. At 22^ 23*^ we have the more 
active disturbance, marked by a range of about 2^ to the eastward, 
the extreme is + 2° 96' at 23'' 6™ ; disturbance observations had 
been discontinued at all the stations, except St. Helena, before this 
hour, but the regular observations at Toronto and Philadelphia give 
no proof whatever that this shodc, or a similar one at 23'' 2**, extended 
to them. 

Beferring next to the Horizontal Force ; we find at Fort Simpson 
a high value prevailing about 12S extreme + "0285 X at 12^ 31™ ; 
a similar feature is presented at Toronto and at Philadelphia. The 
regular reading at 12** 2™ at Toronto gives + 0010 X, and at 
Philadelphia we have +'0012 X at IP 58™, which is, however, 
somewhat less than a value observed an hour earlier. We have next, 
at the same stations, a minimum between 1^ and 2^, the whole range 
being as yet high at Fort Simpson ; the minimmn in question is 
only — 0056 X at 13'^ 7™ at Toronto, the lowest value is — '0030 
at 13»» 42™, and at PhiladelpMa - '0018 X at 13** 18™ ; the corre- 
spondence ceases with the minimum. At Fort Simpson the element 
returns very rapidly to its high value, and gives +'0242 X at 
13^ 46™. At Toronto and Philadelphia there is no corresponding 
feature; it returns to its mean value gradually, not attaining a 
maximum until 15*^. We have next a maximum at Toronto be- 
tween 16^ and 17^, and again between 17^ and 18^, to which there 
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are anfiwering features at Fort Simpson ; the lowest value at Toronto 
is — *0040 at 18** 17°*; at this hour the values are very slightlj 
below the mean at the northern station, where, on the odier hand* 
we have a very great decrease of this element between 23^ and O*^* 
which is indicated by the regular observations at Toronto. The 
lowest value at Fort Simpson is — '0609 at 23^ 25^ 

The foregoing disturbance completes the list of actual coincidences 
of obdcrvation. In the following cases the observations, although 
not coincident, correspond so nearly in point of time as to make it 
probable that the disturbances observed were magnetically the same. 

1843, October 26, 26.— Lake Athabasca, 25* 19^ to 26'« S^; 
Makerstoun, 26^ 4"* to ll'' ; Greenwich, 26* 7"* to 12\ 

October 30, 31.— Lake Athabasca, 30* 21*" to 31* 4^; Makers- 
toun, 31* 6^ to 10^. 

December 27.— Lake Athabasca, 27* 18^ to 20^; Makerstoun, 
27* 22** to 23\ 

1844, January 8,— Lake Athabasca, 8* 16^ to le** and 20»" to 22'' ; 
Makerstoun, 8** 6** to 13^ and 19** to 21\ 

February 16. — Lake Athabasca, 16* 21'' to 22^*; Makerstoun, 
16» 18" to 19\ 

May 2.— Fort Simpson, 2^ 19" to 24" ; Makerstoun, 2* 11" to 19". 

Lastly, we have several instances in which magnetical disturbances 
were observed at other stations when they were not. observed at 
Lake Athabasca or Fort Simpson, although the attention paid to the 
instruments was so close as to make it improbable that any consider- 
able disturbance could escape notice. I select those only at which 
the observations were made at more than one other station, and a few 
of the more decided disturbances at single stations. 

1843, December 8. — ^Extra observations for disturbance at Makers- 
toun 6" to 10", at St Petersburg 7" to 10\ 

December 10. — Extra observations, Hobarton 6" to 7", St. Peters- 
burg 5" to 8", Makerstoun 13" to 14". 

December 11. — Extra observations, Makerstoun 6" to 12", also 
18" to 20^, Greenwich 8" to 9". 

December 12. — ^Extra observations, Makerstoun 2" to 11", St. 
Petersburg 3" to 4", and 11" to 12". 

1844, January 2. — Extra observations, Makerstoun 7" to 14", 
St. Petersburg 7" to 9". 

January 9. — A state of disturbance appears to have prevailed more 
or less all day at Makerstoun. 

January 10. — The same remark applies, the station the same. 
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January 23. — Extra observations, Makerstoun 6^ to 8^, Fhila^ 
delphia 12»' to 24*". 

February 7.— Extra observations, 6** to 7** St. Petersburg, 6^ to IS'* 
Makerstoun, 9** to 1 1"* Greenwich. 

February 22. — ^Extra observations, 7*" to 9^ Makerstoun, faint 
Aurora being visible. 

April 1. — A state of disturbance appears to have prevailed at 
Makerstoun more or less all day. 

April 5. — Extra observations at Makerstoun 12** to 19**, at the 
Cape of Good Hope 13*" to 23*". Ajirora visible at the former 
station. 

May 14. — ^Extra observations, 14*" to 17*" Makerstoun, 16** to 17** 
Toronto. 



The following Table contsuns the value of the dailt/ mean irregular 
fluctuation of both elements at Toronto and the northern stations, to 
which is added that of the Declination for the same days at Sitka, 
the whole calculated according to the method of Colonel Sabine 
(Observations on days of unusual Magnetical Disturbance, Part L ix.), 
which is as follows : — The difference is first taken between the scale 
reading at each observation (reduced to an invariable temperature in 
the case of the Bifilar Magnetometer), and the mean of the month for 
the same hour ; these differences are regarded as the effect of the 
irregular disturbing force at the time of observation, and are repre- 
sented, by Colonel Sabine, by the symbol V^^n, » being the number 
of the Gbttingen hour of observation. The fluctuation of the 
element, due to the irregular action between two consecutive hourly 
observations, is V^'*— ^'•-i* which is expressed by F4f», and 

the mean irregular fluctuation for a whole day will be Y-^ = 
a 

*-. 2 (F^ii), if the number of observation hours have been 24, 

as was the case in the present series. Similarly the mean irregular 
fluctuation for a month or longer period may be found, by dividing 
the sum of all the squares of (F^) by the total number. The scale 
values employed to convert the mean fluctuation in scale divisions 
of the Bifilar into parts of the Horizontal Force, were the following : 
at Toronto k =: '0001056, at Lake Athabasca A = '000341, and at 
Fort Simpson, fix)m 15th April to 25th May 1844, k =: '000283. 
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Table XLIX. 
Values of the daily mean Irregular Fluctuation of the Declination and 
Horizontal Force F (4'«)>y''<wn October 1843 to May 1844 inclusive. 





Declination. 


HOThontal 
Foroe. 


Date. 


Declination. 


Horisontal 
Force. 


Date. 


1 


1 


1 


j 


^ 


1 




1 
J 

< 


1 


j 


1843. 












1848. 












Oct. 1 


* 


* 


t 


• 


-. 


Nov. 1 


I'O 


/ 


8'l 


•0006 


*004S 


2 


2-9 


— 


— 


— 


— 


2 


2^8 


— 


111 


•0006 


•0049 


8 


20 


8-4 


— 


— 


— 


8 


12 


— 


2-9 


•0003 


0070 


4 


8-2 


8-1 


— 


— 


— 


4 


10 


0-8 


52 


•0003 


— 


6 


1-6 


8-1 


— 


— 


— 


5 


— 


1-3 


— 


— 


— 


6 


1-8 


8-2 


— 


— 


— 


6 


10 


1^8 


91 


•0002 


•0066 


7 


1-6 


1-8 


— 


— 


— 


7 


11 


1^8 


41 


•0008 


•0024 


8 


— 


1-8 


— 


— 


— 


8 


4^6 


2-8 


16-2 


•0004 


•0064 


9 


10 


1-6 


— 


— 


— 


9 


14 


23 


89 


•0003 


•0047 


10 


0-9 


21 


- 


— 


— 


10 


0-8 


16 


8*4 


•0002 


0084 


11 


0*6 


1-8 


- 


•0003 


— 


11 


10 


11 


4*5 


•0008 


•0024 


12 


2-2 


2*4 


- 


•0003 


— 


12 


— 


11 


— 


- 


— 


IS 


1-9 


2*2 


— 


•0005 




18 


2-7 


41 


7-8 


•0006 


•0082 


14 


20 


1-9 


- 


•0007 


— 


14 


17 


1^8 


5*8 


•0007 


•0021 


15 


— 


2-7 


— 


- 


- 


16 


1-5 


1-8 


6-7 


•0003 


•0040 


16 


8-6 


6-7 


88*0 


•0008 


•0180 


16 


16 


2-1 


80 


•0002 


•0026 


17 


8*6 


80 


47-7 


•0012 


•0163 


17 


1^8 


2^0 


26 


•0002 


•0028 


18 


2*8 


2*8 


15-8 


•0006 


•0052 


18 


12 


1-2 


2^6 


•0008 


•0015 


19 


1-8 


2-7 


80*4 


•0006 


•0104 


19 


— 


0-7 


— 


— 


— 


20 


0*9 


1-4 


— 


-0008 


— 


20 


1^4 


1^8 


54 


-0003 


-0080 


21 


0-7 


0-8 


11-0 


•0002 


•0087 


21 


0-7 


1-1 


2*7 


•0003 


•oou 


22 




0-9 


- 


— 


— 


22 


0-9 


0^9 


4^9 


-0002 


•0024 


28 


0-7 


1-2 


14-2 


•0003 


•0046 


28 


0^7 


1-1 


1^6 


•0002 


•0016 


24 


1-0 


1-6 


17-7 


•0004 


•0060 


24 


1^8 


1-4 


70 


-0003 


•0071 


25 


I'l 


4*8 


19-5 


•0003 


•0066 


26 


0-6 


26 


3-0 


•0001 


•0012 


26 


8-8 


4-8 


241 


-0006 


•0068 


26 


— 


2*8 


^ 


— 


— 


27 


2-1 


2-4 


820 


•0004 


•oui 


87 


07 


08 


8-8 


•0004 


•0016 


28 


1-6 


10 


18-8 


-0008 


-OOtf 


28 


10 


1*2 


S-9 


•0002 


•0014 


29 


— 


1*8 


— 


- 


- 


28 


1-4 


1*4 


51 


•0004 


-6045 


80 


1*8 


1*8 


24-9 


•0004 


-0088 


80 


1-2 


1*5 


5^5 


•0008 


•0024 


81 


2-4 


2*0 


19-9 


-0004 


-0068 














Xmii . 


2-07 


2-99 


11*62 


m. 


'00687 


Men . 


1-62 


1*70 


6-28 


-00067 


-OMM 
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Dedination. 


Horizontal 
Force. 


Date. 


DecUnation. 


Horiiontal 
Force. 


Date. 






, 




. 






. 




. 




1 


1 


^ 


1 


^ 




1 


1 


< 


1 


^ 


1S48. 












1841 












Dec. 1 


10 


/ 
1-9 


12-1 


*000S 


•0071 


Jul 1 


0*8 




» 


•0008 


— 




2-5 


10 


7*1 


*0005 


•0068 


2 


1*8 




7*0 


•0001 


'0062 




- 


1-5 


- 


- 


— 


8 


0*6 




4*0 


•0002 


•0017 




0-6 


0*8 


2*8 


•0002 


•0017 


4 


8*9 




16*4 


•0008 


•0189 




0-8 


1-4 


4-2 


•0001 


•0087 


5 


8*0 




18*0 


•0006 


•0147 




0-9 


11 


4-5 


•0004 


•0089 


6 


1*4 




100 


-0004 


•0111 




1-9 


0-8 


20 


-0002 


•0016 


7 


— 




— 


— 


— 




1-7 


2*4 


16*2 


-0005 


•0047 


8 


2-0 




5*9 


•0006 


•0034 




2*1 


1-6 


5*0 


-0008 


•0084 


9 


1*8 




7*8 


•0008 


•0030 


10 


- 


7-4 


- 


- 


- 


10 


IS 




6*2 


0008 


0026 


U 


2-8 


8*2 


6*2 


•0006 


•0082 


11 


1*4 




5*2 


-0004 


•0034 


12 


2-6 


1'6 


6*6 


*0006 


-0026 


12 


1-0 




7-2 


•0004 


•0017 


18 


1-8 


1-2 


8*8 


-0004 


•0030 


18 


0*7 




2*7 


•0008 


•0020 


U 


0-8 


1-6 


20 


•0008 


0014 


14 


— 




* — 


— 


— 


15 


0-9 


10 


8*7 


•0008 


-0016 


15 


0*8 




4^4 


•0002 


•0019 


- 16 


0-4 


0-7 


8*3 


•0002 


-0026 


16 


0-7 




4^8 


•oooe 


0060 


17 


— 


0-7 


- 


— 


- 


17 


0*8 




4^6 


*OOQS 


•0027 


IS 


11 


0-6 


8*7 


-0002 


•0015 


18 


10 




6-8 


'0008 


•0088 


19 


1-2 


1-8 


10-0 


•oooe 


•0061 


19 


1*0 




"5*7 


•0008 


•0047 


80 


0-7 


1-1 


6*3 


•0008 


•0018 


90 


0-6 




8-5 


•0002 


•0097 


81 


0*4 


1-9 


41 


•0002 


•0016 


21 


- 




— 


— 


— 


28 


0-6 


0-6 


4*9 


•0002 


•0017 


22 


1-6 




8-9 


•0004 


•0086 


88 


0*6 


0-7 


8-1 


•0008 


•0018 


28 


0-9 




6*6 


*00Q8 


-0026 


84 


- 


0-9 


- 


— 


— 


84 


80 




16-6 


'0006 


•0071 


85 


- 


10 


— 


— 


- 


86 


2*8 




88-8 


•0006 


•0065 


86 


0-9 


1-0 


4*9 


•0008 


0068 


88 


0-9 




9-8 


*0006 


•0008 


87 


21 


4-0 


6*7 


*0004 


•0087 


27 


10 




4^0 


•0008 


-0088 


88 


1-8 


8-8 


190 


•0006 


•0068 


28 


— 




^ 


— 


— 


88 


0-8 


1*8 


6*0 


•0004 


•0071 


99 


0*8 




5*4 


*0002 


-0081 


80 


10 


1-1 


8-7 


*0008 


•0017 


80 


1*1 




48 


*0004 


-0028 


81 


— 


1*8 


— 


— 


— 


81 


1*8 


1^9 


8*1 


-0086 


0071 


Meu • 


1-tf 


8*04 


7-88 


*000« 


-OO408 


Meu . 


1*48 


8-00 


9-18 


*00041 


*00685 
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Declination. 


Horixontal 
Force. 


Date. 


Declination. 


Horizontal 
Force. 


Bate. 


1 


1 


5 


1 


3 


j 


i 


< 


& 


l1 


1844. 












1844. 












Peb. 1 


2*6 


3*6 




13*6 


*0006 


0078 


Mar. 1 


8'^1 


l'-8 


1 


'0003 


- 




7-1 


7*1 


14*4 


-0009 


*00Q3 


2 


3^1 


8^8 


- 


•0006 


- 




1-6 


1*7 


4*1 


*0006 


'0106 


8 


— 


3^2 


- 


- 


- 




— 


1*5 


— 


— 


— 


4 


3^6 


3^0 


- 


•0007 


- 




2*9 


3*6 


18*9 


*0007 


•0148 


6 


3^0 


7-6 


— 


•0009 


— 




1*8 


3*8 


70 


*0004 


•0073 


6 


3^1 


7^8 


— 


•0011 


— 




1-7 


6*0 


6*3 


•0007 


•0069 


7 


4-6 


9*2 


— 


•0011 


— 




2*6 


4*6 


8*9 


*0006 


•0067 


8 


4^8 


8-0 


— 


•0005 


— 




1-2 


1*3 


4*6 


*0008 


•0041 


9 


2-1 


70 


— 


•0005 


— 




8*9 


1*8 


6*2 


*0006 


•0016 


10 


— 


32 


— 


— 


— 


11 


— 


0*8 


— 


— 


— 


11 


1-3 


1^8 


— 


•0008 


— 


12 


8*0 


1*1 


3*6 


•0002 


•0047 


12 


2-2 


2^1 


— 


•0004 


— 


13 


0*8 


1*0 


3*6 


•0003 


•0023 


13 


1^2 


1*4 


- 


•00C3 


— 


14 


0*9 


1*9 


4*3 


*0002 


•0022 


14 


1^6 


1-8 


— 


*0003 


— 


16 


1*1 


1*9 


4*8 


•0003 


•0017 


16 


1-3 


1^3 


— 


*0003 


— 


16 


1*1 


1*4 


7*3 


*0008 


•0081 


16 


2*2 


1^6 


— 


*0003 


— 


17 


1*2 


1*0 


7*8 


•0004 


•0017 


17 


- — 


1^6 


— 


■ — 


— 


18 


— 


0*7 


— 


— 


— 


18 


2*1 


3-7 


— 


*0004 


— 


. 1« 


0*9 


1*0 


2*7 


•0003 


•0018 


19 


2*8 


40 


— 


*0005 


— 


20 


1*1 


0*9 


8*2 


•0008 


•0016 


20 


2*1 


1-6 


— 


*0003 


— 


21 


1*0 


2*4 


6*7 


*0008 


•0040 


21 


1-6 


2-7 


— 


•0003 


— 


22 


1*1 


21 


61 


*0008 


•0019 


22 


1*3 


1^4 


- 


*0008 


— 


28 


0-8 


1*2 


4-9 


*0002 


•0017 


23 


0-9 


1^6 


— 


*0004 


— 


24 


1*3 


1*0 


7*8 


*0003 


•0017 


24 


— 


14 


— 


— 


— 


25 


- 


1*1 


— 


- 


- 


25 


1-3 


1-7 


— 


•0003 


— 


26 


1*8 


0*9 


60 


•0004 


•0073 


26 


1^3 


1^4 


— 


•0002 


— 


27 


11 


10 


4*9 


•0002 


•0010 


27 


2-6 


3-7 


— 


•0007 


~ 


28 


7-4 


71 


14*3 


•0010 


— 


28 


1^4 


6^9 


— 


•0007 


~ 


29 


1*6 


2*1 


— 


•0003 


— 


20 


— 


16-8 


— 


•0016 


— 














80 


6^6 


6*4 


- 


•0016 


— 














31 


— 


6-6 


— 


• — 


— 


Mean » 


8*02 


2*80 


7*60 


•00049 


•00670 


Mean - 


406 


V86 


- 


•00070 


■ - ■ 
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Doolination. 


Horiiontal 
Force. 


Date. 


Doclination. 


Horiiontal 
Force. 


Date. 


1 


1 


1 


1 


1 


1 


1 


i 


1 


1 


18M. 












1844 












April 1 


4'-9 


6-1 


17'*4 


*ooQe 


— 


Maj 1 


l'8 




ll''9 


•0007 


•0064 


2 


2*4 


8-8 


24*6 


*0009 


— 


2 


1-7 




10'9 


•0006 


•0069 


8 


8*4 


4-8 


81*0 


*0007 


— 




1*2 




12-2 


•0005 


•0148 


4 


2*4 


1-7 


12*1 


'0005 


— 




1*8 




5'5 


•0002 


•0065 


6 


— 


8-8 


— 


— 


— 




- 




— 


— 


— 


6 


1-4 


8-8 


120 


*0007 


— 




1*4 




9'5 


'0004 


•0044 


7 


— 


2-9 


— 


— 


— 




4-6 




14^2 


'0006 


•0065 


8 


20 


1-1 


10*1 


*0008 


— 




8-1 




9-4 


'0005 


'0046 


g 


1-0 


1-8 


8*0 


-0008 


— 




1-0 




8-2 


'0003 


'0068 


10 


1-7 


4-7 


21-8 


*0006 


— 


10 


1*8 




7-2 


•0005 


•0059 


11 


1*7 


1-6 


6-0 


-0004 


— 


11 


1^2 




8-1 


•0008 


•0021 


12 


1-0 


1-0 


4-8 


*0003 


~ 


12 


- 




— 


— 


— 


18 


0-9 


1-5 


9*7 


*0005 


— 


18 


2^2 




6-8 


•0004 


•0045 


14 


-. 


8-0 


— 


— 


— 


14 


5*8 




7*8 


•0006 


•0048 


15 


1-1 


1-5 


27*8 


'0004 


•0110 


15 


1-2 




5*2 


•OOQS 


•0042 


16 


8*6 


6-1 


18*8 


*0016 


•0112 


16 


I'O 




7*8 


•0008 


•0023 


17 


60 


6-1 


26*6 


•0027 


•0171 


17 


0*9 




4*8 


•0008 


•0025 


18 


1-8 


21 


4*5 


•0006 


•0060 


18 


1*8 




5*8 


•0004 


•OOtt 


19 


1-0 


1-5 


7*8 


*0QQ6 


•0064 


19 


- 




— 


— 


— 


20 


1-0 


1-1 


7*9 


'0008 


•0069 


20 


0*7 




5-2 


•0003 


'0046 


21 


— 


1-7 


— 


— 


— 


21 


1*7 




6^5 


'0009 


'0060 


22 


0-7 


1-2 


6*6 


*0008 


-0028 


22 


5*0 


a-6. 


29*8 


•0011 


'0116 


28 


1*7 


2-6 


121 


-0004 


-0050 


28 


1-6 




22*5 


•0006 


'0060 


24 


2*2 


1-9 


7*9 


*00OA 


-0088 


24 


2-9 




90 


•0004 


0068 


25 


2-8 


6*2 


28-8 


-oooe 


•0129 


25 


1*7 




— 


•0006 


— 


26 


4-2 


4*4 


27-9 


0012 


•0198 


26 


— 




— 


— 


— 


27 


8-8 


4-8 


21-1 


-0006 


•0104 


27 


1-8 




— 


•0005 


— 


28 


— 


1*8 


— 


— 


— 


28 


1^1 




— 


•0008 


— 


29 


1-8 


2*2 


26*6 


•0007 


*0072 


29 


1*4 




— 


•0004 


— 


80 


2-6 


5*6 


24*8 


•0007 


•0128 


80 


1^0 




— 


•0008 


— 














81 


1-0 




— 


•0006 


•~ 


Kean • 


2*99 


8*45 


16*46 


'00068 


- 


M eaa • 


227 


1-08 


11*48 


•00054 


00632. 
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It appeard by the forgoing Table that, with a few exceptions, the 
days of the larger mean irregular fluctuation of the Declination and 
Horizontal Force in each month coincide at all the stations, and 
that very low values, indicating a freedom from disturbance, are also 
generally the same ; the exceptions may arise from an actual differ- 
ence in the relative conation of the elements as regards this charac- 
terbtic, but may also, in part, be caused by extreme movements 
concurring with the periods of regular observation at one station and 
not at another. It is due to this accidental circumstance that the 
mean fluctuation of both elements has a lower value on the 16th and 
17th of April than on the 25th and 26th, although the amount of 
disturbance was considerably greater in reality on the former than on 
the latter occasion. In the following Table a few instances of this 
correspondence are selected, the number against each date being the 
relative place of that day among the other days of the same month at 
the same station, as regards the magnitude of the mean irregular 
fluctuation of the elements referred to. 



Table L. 

Extremes of each instrument during Disturbances at Lahe Athabasca 

and Fort Simpson. 





Belatlye place of each day. 


Date. 


Relative place of each day. 


JMi6. 


Declination. 


Hot. Fofoe. 


Declination. 


Hor. Force. 




Tgnale. 


m^ 


AthataM*. 


TeroaU. 




Tortato. 


u^ 


AOMkMn. 


Torwio. 








iwraw^ 


Pott Mnv. 


Got. 16 


8 


1- 








Jan. 8 






11 




12 


17 




8 








24 






4 




6 


25 


10 


2 




11 




25 






1 




7 


26 




8 








Feb.1 






4 




8 


80 


18 


18 








2 






1 




6 


Nov. 2 




wantt 








5 






8 




1 


8 




2 








28 




1M» 


2 


Itto 


wanting. 


18 




1 
7 






19 














14 


^pr.l6 






11 




7 


Dec 1 


12 


4 




18 




17 




2Mi 


6 




2 


2 




18 








25 






2 




4 


12 




9 






14 


26 






8 




1 


27 




1 




10 




Mayl 






5 




6 


28 




8 








14 




10 


18 




U 


Jan. 4 




1 








22 






1 




2 


6 


^^^^ 


6 








28 


18 




2 




8 



IBBEGULAB FLUCTUATIONS. 107 

November 14, December 12, January 8, and May 14, are inserted 
to show that occasionally a high relative value of the mean irregular 
fluctuation of one or both elements prevailed at Toronto, with a low 
one at the northern station ; but the general conclusion from this 
comparison must be, that such a state of things is exceptional, a state 
of disturbance being more commonly prevalent at the same time over 
the whole area embraced, which is not an inconsiderable fraction of 
that of the globe. It has already been shown that there is not in 
general a correspondence in detail in the movements during dis- 
turbances at Lake Athabasca or Fort Simpson and the other stations 
in America or Europe, although it sometimes exists to a limited 
extent. The first of these stations is rather less distant, and the 
latter rather more distant from Toronto, geographically, than Bamaoul 
in Siberia from St. Petersburg. On referring to the curves of 
magnetic term days given in the Annuaire Maffnetique et MeteorO' 
logiqu€y &c. for these two stations, it will be seen that distance has 
apparently less to do with this want of correspondence than difference 
of magnetical position, for while there are numerous and interesting 
examples of great movements at St. Petersburg, not shown in the 
curve for Bamaoul, or only to be identified in some minor inflexion 
by the aid of the curves given for intermediate stations, yet these 
cases appear to be rather the exceptions, and in general a corre- 
spondence is at once perceptible, notwithstanding the distance, which 
is about 1,750 geographical miles, and exists both in the character 
and the precise epoch of the greater movements. For the purpose of 
showing more fully that this is not the case in the stations we are 
here comparing, a selection has been made of all the observations at 
Toronto, Sitka, and the northern stations, which differ from the mean 
for the month by a quantity exceeding twice the amount of the mean 
irregular fluctuation of the element for the same month. The values 
of the latter quantity will be found in the preceding Table. The 
dates of these observations are given in the next Table, together with 
the amount of the difference in each case firom the mean, both at the 
station at which such difference reaches the given limit or amounts 
to a shock, and at the remaining stations. To distinguish the latter or 
corresponding readings from the shocks, they are printed in ItaUcSn 
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Table LL 

List of SIu>eks of the Declination at Lake Athabasca, or Fort 
Simpson, Toronto, and Sitka, with the differences of the scale 
readings at all these Stations from their means respectively at each 

date. Differences which fall short of 2 \/— F^r*, ^^ therefore 

do not come up to the definition of a Shock, are printed in Italics. A 
movement of the north end of the magnet to the east is marked with 
the ^ sign at all the stations, the contrary movement with the ^ sign. 



Obsemtion wanting. 



S. Sundaj,^ Good Friday, or Chrittmas Day at the ttatioo. 
d Disturbance ohacrved. 



Gott. 
Bate. 



Station. 



Toronto. 



Sitka. 



Athabasea. 



Goit. 
Date. 



Station. 



Toronto. 



Sitka. 



Athabasca. 



d. h. 


OcTOBEa. 

/ / 


2 19 


4-9 


rs 


2 20 


9" I 


3'S 


2 21 


9-2 


-7*9 


2 23 


-7-0 


-25-6 


3 


-0-tf 


-6'9 


8 16 


-2-J 


6-4 


3 18 


-r4 


6-1 . 


4 15 


8"9 


5'3 


5 


i'7 


81 


5 I 


S'7 


7-3 


S € 


-4*8 


-10-7 


5 9 


-r4 


-6-9 


S 15 


4*6 


-r9 


€ 18 


-rr 


-9-0 


8 21 


-4-1 


-0-6 


12 15 


5"0 


rs 


12 23 


-4-5. 


O'i 


13 


-rg 


9*4 


13 22 


-4'3 


-2-4 


14 11 


-4*2 


-0-4 


14 14 


i'4 


-5-9 


16 


-irs 


-5-7 


16 10 


-4'5 


-5-5 


16 20 


+ 0'i 


26' 1 


16 21 


-i'S 


26*0 


16 22 


-6-0 


16-3 


16 23 


rs 


10-5 


17 2 


-iro 


-.6-9 


17 3 


-5-4 


-7-7 


17 4 


-4*1 


-5-9 


17 18 


-5« 


5*9 


17 20 


-5'5 


^ra 


18 16 


9-3 


+ 3-0 


19 16 


-0-9 


-6-0 


19 17 


-6*8 


12*1 


19 18 


S'i 


7-5 


24 1 


-0'9 


8*4 


25 19 


-0'7 


12-1 


26 


-7*6 


^0-9 


26 3 


4-2 


^0-6 


26 5 


-0-5 


-6-4 


26 10 


-4-5 


-50 



d. h. 
26 14 
26 19 
26 20 

26 22 

27 
27 I 

29 22 

30 

30 17 

31 14 



OCTOBKE. 

/ 

5-2 



-4-7 

-4-1 

-2-tf 

O'i 

-6-5 

-4-2 

0'7 

4-2 

8-6 



/ 

5-4 

6-1 

-0-5 

-10*2 

-9*3 

-12-0 

0'7 

0'3 

^O'l 

r2 



NovKsiaaa. 



63'Od 
^i'3 
O'i 
5' 9 
3-0 
3' 7 

^ir7d 

-ig'Sd 

35' 6 d 
-'i7'6d 
^3-6 
4' 4 
-SO' 9 
SO'7d 
6'3d 
62' Od 

-s-ed 

-3' 3d 
-5-3 

ra 



8 15 
8 17 
8 18 
8 20 
8 21 
8 22 



3-2 


• 


3-5 


• 


6-6 


• 


•¥1'7 


• 


i'7 


• 


5'8 


• 


-4-0 


• 


0-6 


8-7 


0*9 


6*1 


S'4 


7-9 


i'9 


8-7 


0'4 


6-4 


0-4 


4-3 


O'S 


S-6 


-0-9 


3*4 


0-9 


5-3 


O'S 


4*4 


r7 


3-7 


-4-1 


I'O 


-3-6 


-3-6 


-0-6 


3-5 


-0'4 


4-6 


O'S 


4-7 


-0-3 


4-9 


-i'5 


5-1 


15-1 


3-5 


0-3 


4*2 


-3'i 


11*1 


^0'7 


8*4 


i'6 


5*7 


i'i 


6*9 



11-7 
-29'd 
i'3d 
1'6d 

e-id 

19' 6 d 

28*0 
9'i 

r7 

-S'3 
O'S 
^3'Od 
-43*8il 
-36*6rf 
-ii'Sd 
.~S'7d 
-1i'3 
-O^d 
W3d 
4S'Sd 
• 

£21 

-0*6 

18*3 

--iO'S 

-S'S 

re 

-12*5 

-«-7 

-3-7 

S'3 

r7 

O'S 

S'9 

^i'O 

56*6<i 
3-6 
4'3 

ii'O 
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Golt. 


SUtion. 


Gott. 
Date. 


Station. 


Date. 


Toronto. 


Sitka. 


Athabasca. 


Toronta 


Sitka. 


Athabasca. 


d. h. 


Not 


XMBBB. 

/ 


/ 


d. h. 


NOTXMBXB, 




8 23 


0-7 


12-5 


14'Srf 


13 4 


-4-8 


-9-3 


irsd 


9 


S'7 


8-1 


i'3d 


13 5 


-4-6 


i'9 


-S'Od 


9 4 


i'i 


3-5 


-0-9 


13 6 


-4-5 


0'6 


-S'id 


9 5 


0*0 


3-8 


S'9 


13 9 


-3'3 


-4-7 


O'i 


9 6 


i'7 


4-7 


-O'i 


13 14 


7-1 


i'S 


i'S 


9 7 


O'i 


5-7 


4' 3 


13 15 


4-1 


i'3 


-Si 


9 8 


O'O 


5-3 


4' 4 


13 21 


-O'i 


-0-7 


-13-lrf 


9 9 


O'S 


6-1 


S'6 


13 22 


+ 0'S 


-50 


-S'Sd 


9 10 


+ 0-6 


5-2 


3-0 


13 23 


-O'S 


-8-6 


-S'7d 


9 11 


0-4 


5-6 


S'5 


14 11 


-4*2 


-5:o 


-S'O 


9 12 


-O'S 


5-4 


5-5 


14 12 


-O'S 


-6-1 


-4'S 


9 13 


--0*6 


S'5 


3'i 


14 13 


-0-4 


-3-8 


0'4 


9 14 


+ 0-6 


S'6 


i'S 


14 15 


-0'4 


-4-8 


-S'i 


9 15 


-i'i 


7'3 


3-5 


15 12 


-O'S 


-3*8 


— S'i 


9 16 


+ r6 


4-1 


i'6 


15 14 


3-9 


-i'7 


s-s 


9 17 


-0'6 


S-6 


30 


16 10 


^f'i 


-S'5 


— S'O 


9 22 


''i'7 


-7-3 


-^S'Sd 


16 17 


3-4 


0-6 


-i'S 


9 23 


^O'l 


-.5-0 


i'3d 


16 18 


«'9 


4-4 


21-2(1 


10 


O'S 


-3"9 


-O'id 


17 13 


OS 


-4-0 


i'S 


10 6 


O'i 


7-0 


+ i'9 


17 15 


4-4 


-3-5 


i'9 


10 7 


-o-« 


6-3 


-i'3 


17 18 


-i'O 


-4-4 


-S'S 


10 6 


-0-f 


5'1 


^4 


17 20 


O'i 


-50 


i'S 


10 9 


-0-f 


4-S 


3 7 


17 21 


O'O 


-3*8 


O'S 


10 10 


-0*« 


4-8 


i'S 


18 6 


-r9 


-3*8 


"Si 


10 11 


+ o-y 


4' 8 


0'7 


18 8 


S'O 


-5-2 


-6'6 


10 12 


-0-4 


4-0 


-i'S 


18 9 


-0'4 


-5*0 


-S'S 


10 13 


•^i'i 


4-5 


-9-4 


18 10 


-OS 


-4-3 


-S'4 


10 14 


-i'3 


3-9 


-O'S 


19 5 


a 


-4*4 


a 


10 21 


-i'9 


7-6 


8' id 


19 6 


a 


-5*0 


a 


10 22 


O'i 


7-0 


S'Od 


19 7 


a 


-4*4 


a 


10 23 


i'3 


7-2 


0-3 


20 


-O'S 


-41 


-S'S 


11 


^0-6 


5-3 


-3-7 


20 1 


0'4 


-3-8 


-0'6 


11 1 


O'S 


4-3 


-3-7 


20 21 


-3'S 


+ S'9 


ITS 


11 2 


0'6 


3-5 


-6'S 


21 


OS 


-3-7 


-0'7 


11 3 


O'S 


3-7 


-3-6 


22 2 


-S'S 


-S-5 


14-1 


11 4 


-0-« 


4-1 


-i'i 


22 3 


-i'7 


-3'i 


14-8 


11 5 


-0'6 


3-9 


+ i'6 


22 18 


0'3 


-39 


-4tf 


11 6 


O'S 


4-0 


"3-9 


23 4 


--i'S 


-4-4 


-3'i 


11 12 


^1-5 


3-8 


+ i'S 


24 1 


-3-5 


i'S 


14*3(1 


11 13 


-^0-9 


4-5 


-OS 


24 2 


-r7 


S'5 


13-8(2 


11 14 


-0-3 


4*8 


-6'S 


24 4 


-S'6 


+ 4*4 


9'S 


11 15 


-i'i 


4-4 


-S'i 


24 19 


-0'4 


i'7 


17-4 


11 16 


-O'i 


3-4 


+ 3-6 


26 5 


a 


-iri 


a 


11 17 


-0*9 


4*2 


-30 


26 6 


a 


-11-4 


a 


11 18 


S. 


S-5 


S'S 


27 4 


3-2 


-O'S 


-O'S 


11 19 


s. 


4' 3 


-S'6 


27 5 


3-5 


+ 0-2 


S'O 


11 23 


a 


5-2 


S. 


28 5 


3'0 


-3-8 


--i'S 


12 2 


s. 


3*6 


a 


29 1 


0'4 


-4-8 


-3-7 


12.3 


a 


4-4 


a 


29 2 


-i'i 


-4-4 


^0'4 


12 4 


& 


4*3 


a 


29 4 


-0'4 


-4-0 


-6'S 


12 5 


& 


4-1 


a 


29 14 


OS 


-S'O 


-13-2 


12 6 


s. 


4' 3 


a 


30 


O'i 


-4-3 


-4' 7 


12 19 


-i'3 


-4'8 


a 


30 3 


-O'S 


-4-0 


-60 


12 20 


00 


-4"0 


a 


30 4 


i'i 


-4*0 


-S'S 


12 21 


O'i 


-4-2 


-3 i 


30 5 


9-7 


-3-5 


-S'O 


13 2 


r7 


-4-9 


S'6 


30 9 


-0-4 


-3-4 


-3' 6 


13 3 


S'9 


-7-5 


14-8 


30 18 


^0-9 


1'4 


15-2 
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Station. 








Sutioo. 




Gott 








Gbtt. 
Date. 








Date. 


Torooto. 


$itk«. 


Athabasca. 


Toronto^ 


Sitka. 


Athabasca. 




DXCKMBSR. 










a. h. 


/ 


/ 


-^•9 


d. b. 


t 


/ 


/ 


1 80 


3*8 


«-4 


27 3 


2-8 


"0-2 


"5'6 


1 21 


2' 7 


^•^ 


-28'7«l 


27 6 


-3*3 


"2'S 


-3' 7 


1 23 


3*6 


-^•^ 


20' Id 


27 7 


-6*3 


"2-6 


"iO'5 


1 9S 


3*0 


^0'4 


-i3'4d 


27 8 


-3*4 


0'3 


S-7 


2 


6*1 


2'i 


rod 


27 22 


-«-4 


20*0 


-^7 


8 1 


re 


i'7 


I7'3d 


27 23 


-4*4 


16*4 


"O-e 


8 2 


-2-8 


^n 


-87'3rf 


28 


-0/ 


14-8 


"3-6 


8 3 


-*8-7 


^0'7 


20'8d 


88 1 


-^•9 


12*6 


0-3 


2 4 


-4*5 


0'4 


20*3d 


28 3 


-4 7 


11*6 


-22*4 


3 80 


-*0W 


. -6-5 


a 


28 3 


-4*2 


i'4 


52'6d 


5 9 


-/•/ 


"5-5 


-7'4 


29 8 


i'3 


4*2 


"4-3 


5 10 


-0-4 


-4-9 


^iO'3 


29 20 


^i'i 


2-2 


17*4 


7 15 


ys 


7 


2'i 


31 9 


a 


4*5 


a 


8 5 


31 


-5-9 


-^ir3 


31 10 


a 


4*2 


a 


8 6 

8 7 


-/•7 


-4-4 
^6*6 


^O'S 

-¥2-7 




Jakuakt. 




8 8 


3*5 


-13-9 


3' 9 


2 2 


-4*5 


2'4 


ire 


8 9 


-^•0 


-10-9 


4'4 


4 12 


-3*6 


-4*3 


"6-2 


8 10 


i'5 


-10-6 


-19*3 


4 16 


14*4 


"2'7 


S'9d 


811 


O'S 


-4-5 


-iO'7 


4 17 


4*8 


14*2 


IB'Sd 


8 18 


2'4 


^i'3 


42'0(f 


4 19 


0-3 


6*0 


"5'3d 


8 20 


4*2 


•^2$ 


-4'5«l 


4 20 


"03 


S'6 


"e'2d 


9 23 


S. 


-4*3 


a 


4 21 


-^•4 


3'$ 


-41-8d 


10 4 


& 


^56 


a 


4 29 


r4 


4*4 


19*5rf 


10 5 


S. 


-8-4 


a 


4 23 


•^r4 


5-1 


32* 5 il 


10 6 


a 


-6*2 


a 


5 1 


•¥i'i 


f'2 


6o-o«r 


10 7 


& 


-7-3 


a 


5 10 


-5*3 


"2-3 


-0*4 


10 12 


s. 


-4*2 


a 


5 11 


-/•o 


4*3 


-3'7 


10 IS 


?. 


-4-8 


a 


5 19 


i-i? 


0-3 


22*2 


10 18 


4*2 


re 


a 


5 23 


-4*7 


0'6 


-19*lrf 


10 19 


0-6 


"Se 


a 


6 


-/•J 


"0-7 


19*24 


10 22 


-4-2 


-22-8 


5' 9 


6 20 


a 


9*6 


-30*2 


11 8 


-32 


-«'9 


^3'7 


7 


a 


8*8 


a 


11 12 


3-5 


0'4 


- i2'6 


7 6 


a 


4*9 


a 


11 14 


5-1 


-1-7 


-TO 


7 19 


O'i 


4*9 


a 


11 18 


-4-8 


-60 


-9-^ 


8 1 


0-4 


-4*4 


-8*9 


11 19 


-0-5 


-5-1 


-4"^ 


8 2 


"0-9 


-6*8 


"3'4 


12 3 


•^2-2 


S'9 


-14-8 


8 3 


"0-9 


-4*4 


"4'3 


18 11 


10-4 


0-2 


5*9 


8 4 


-i'4 


"6-6 


^4'9 


12 12 


61 


S'4 


io-e 


8 5 


0-2 


-5-7 


-4'9 


13 11 


3-7 


^O'l 


2'i 


8 6 


"O'i 


-5*9 


^'4 


13 20 


-3*2 


2 9 


7'i 


8 7 


0-4 


-6*9 


"3-2 


14 2 


0-3 


-50 


7'6 


8 8 


i'2 


-4*6 


"$'3 


19 20 


-3-0 


2 


30'4rf 


8 9 


0-4 


-40 


-4*5 


19 22 


^•9 


4-1 


24- Id 


8 11 


i'9 


-7*3 


0'3 


19 23 


^■6 


10-3 


2S-0d 


8 13 


4*5 


0-7 


"2-2 


20 


0-6 


7*5 


i3'2d 


8 16 


4*3 


2' 7 


ii'3d 


20 1 


i'i 


4-3 


7'3d 


8 22 


-3*2 


"0-9 


^O'id 


20 8 


-0-5 


4-9 


9'4d 


9 20 


"O'i 


5'S 


5*5? 


21 5 


•^O'i 


4-9 


^iro 


9 21 


"2'i 


5*2 


• 


24 9 


a 


4-3 


s. 


10 1 


0'6 


-41 


"9-2 


25 3 


s. 


5-7 


a 


10 2 


0-5 


-5*8 


"0-2 


25. 4 


a 


4-9 


a 


10 3 


O'S 


-4*4 


"i'3 


26 22 


-2-8 


2'i 


-^S^d 


10 5 


3*2 


0-5 


"O'i 


26 83 


-3-5 


i'5 


7'8d 


10 9 


-3-0 


"2'2 


"4'5' 


27 


0-5 


3'i 


22'Od 


11 3 


3*9 


-¥22 


3'9 
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Station. 








Station. 




Gdtt 








Gott. 
Date. 








Bate. 


Toronto. 


Sitka. 


Athabasca. 


Toronto. 


Sitka. 


Athabasca. 


d. h. 


Jaitdaet. 


/ 


d. b. 


Jamuaey. 


/ 


11 4 


S-9 


+ ro 


i9 


27 19 


& 


I -4-3 


-7*^ 


12 S 


O'i 


4-4 


-5-7 


28 3 


S. 


-43 


S. 


12 6 


^i'4 


5-8 


40 


28 4 


a 


-4-4 


S. 


12 7 


^S'S 


6-5 


S'^ 


98 5 


S. 


-4-8 


S. 


12 8 


^9-3 


6'5 


2-3 


28 11 


a 


-4*8 


S. 


12 9 


-i'S 


7-2 


^30 


29 4 


0-7 


-4-0 


4'^ 


12 14 


17 


4*0 


i'9 


29 5 


0-9 


-4*3 


-5-9 


12 Id 


0-5 


9'S 


23-5 


29 8 


^0-9 


-7*3 


^60 


IS 6 


-0-^ 


4-4 


7 


29 9 


^07 


-4-9 


^iO'i 


IS 6 


-/•4 


40 


S'6 


29 22 


^09 


-4*2 


^9'3 


IS 7 


^r4 


5 5 


9-6 


SO 17 


9-3 


-7*8 


"3-3 


IS 8 


^i'i 


4-9 


9 


31 8 


0-3 


-4*6 


^0-9 


IS 9 


^O'i 


6*8 


r7 


31 9 


^i'O 


-9*5 


10 7 


IS 10 


0-7 


50 


i'6 


31 10 


~-0'6 


-80 


^ro 


IS 11 


0-7 


4-1 


^0-9 


31 17 


0-6 


-5*3 


-^•7 


IS 15 


0-6 


4-2 


-0-6 


31 18 


1-9 


-7*6 


-5-0 


13 20 


s. 


4-0 


S. 


31 19 


i'6 


-.5*3 


-18*9 


14 6 


s. 


4-4 


S. 


31 20 


0'4 


-8*0 


-27*8 


14 7 


& 


4-S 


S. 


31 21 


S'O 


-8-0 


--U'S 


14 8 


& 


5-7 


s. 


31 22 


3-6 


-8*3 


-^11-5 


14 9 


s. 


5'S 


& 


31 23 


5-7 


-7*0 


-5*5 


14 10 
14 20 


& 

• 0-4 


4-7 
41 


& 




F« 


UlUAET. 




14 22- 


"i'i 


4*1 


5'i 


1 1 


-5-5 


9'4 


45*9rf 


14 2S 


"O'S 


55 


5-5 


1 2 


^3-9 


3'S 


35*l<f 


15 


O'i 


6-4 


-^•« 


1 8 


^O'S 


12-4 


16*4rf 


15 1 


^0'4 


5-S 


•^3-9 


1 4 


^0-9 


9*9 


9-3 


15 2 


0'4 


4-0 


^9-9 


1 5 


^9-9 


6*8 


6-6 


15 8 


0-6 


4-7 


•^9-7 


1 9 


^3-9 


-5 8 


6-9 


15 9 


O'i 


4*4 


ii'5 


1 10 


9-5 


-7*3 


-5-1 


15 10 


O'i 


5'S 


H'6 


1 19 


0-3 


-6*1 


+ 19*4rf 


18 10 


0-7 


4-6 


3-6 


2 6 


^5-5 


-7*7 


-rid 


19 21 


i'S 


9-5 


22-2<f 


2 7 


-4'^ 


-.9*9 


-47-8 


19 22 


s-s 


0-5 


7'5d 


2 12 


6'5 


-2*7 


S'l 


21 9 


& 


-4S 


S. 


2 IS 


~-0'9 


6-7 


^3'4 


22 S 


-6-6 


-y-o 


13 7 


2 17 


-18-4 


21*0 


3'4d 


22 4 


-4-6 


-«•/ 


i3'9 


2 18 


6-9 


3-9 


-ir4d 


22 5 


-S-4 


-^•4 


5-5 


2 22 


-0-tf 


-5*9 


--9' 6 


22 8 


-0-tf 


^5'5 


-tfo 


3 13 


-o-y 


-6*3 


-7'4 


24 16 


4-1 


-«-5 


^n 


4 21 


-«•« 


^i'i 


-26*4 


24 18 


7'9 


-.0-6 


^r6 


4 22 


O'i 


^i'3 


-26-2 


24 19 


6S 


6-2 


9 


4 23 


^0'4 


^0'4 


28*6 


24 20 


£•« 


4-2 


i5'3 


5 


^0-7 


i'O 


-28-8rf 


24 21 


5-0 


i'6 


45*2 


5 3 


2 2 


9-3 


18*1 


24 22 


a- 9 


11-1 


51-9 


5 7 


^9-3 


-5*7 


4' 6 


24 2S 


^6 


11*8 


^H'S 


5 8 


i'9 


-6*7 


•^9-6 


25 


O'S 


4-S 


51-4 


5 9 


-61 


-2*6? 


i'O 


25 I 


^rg 


7*8 


113'8 


5 14 


i'3 


-6*4 


11'7 


25 2 


rs 


11-6 


55-8 


5 17 


40 


61 


-190rf 


25 S 


-S'S 


OS 


2S-7 


6 20 


^0-9 


10-5 


--13'Sd 


25 4 


-5-7 


6-S 


iO'7 


7 10 


ro 


-8*4 


"7-3 


25 21 


-0-4 


-4-3 


9-9 


7 11 


-2-5 


-6*9 


-4'4 


25 22 


-0 4 


-4-2 


-tf-7 


7 12 


-^•5 


-6*9 


''4-7 


26 21 


0/ 


-4-0 


-ytf 


7 22 


i'3 


22*9 


-^1-9 


27 


0-6 


-4-0 


* 


7 23 


3-9 


10' 3 


70 


27 1 


0-6 


-4-4 


^iO'9 


8 


90 


18-2 


22'7d 



112 



IBREOULAB FLUCTUATIONS. 
Table LL — continued. 







Station. 








Station. 




Gott. 








Gott. 
Date. 








Date. 


Toronto. 


Sitka. 


Athabasca. 


Toronto. 


Sitka. 


AthabMO 
Fort Simps. « 


<L b. 
8 2 


Feb 

5'S 


KUAET. 

-.7'S 


16'6 


d. h. 
8 14 


M 

10' 2 


AECH. 

^'i 


/ 


8 3 


O'i 


-9-5 


4-5 


8 19 


"i'9 


11*5 


^ 


8 4 


-0'4 


-9-5 


16*3 


8 20 


^i'4 


12*6 


— 


8 5 


-8-3 


-6-2 


160d 


8 21 


^0'4 


14*1 


— 


9 22 


O'i 


-6-4 


f*« 


8 22 


SO 


12*8 


— 


10 12 


11-2 


-«•« 


-f*y 


8 23 


^0-9 


11*9 


— 


11 20 


0'4 


-r7 


28*7 


9 


0-6 


11*2 


— 


11 21 


-r5 


^ra 


17*4 


9 1 


O'i 


10*6 


— 


15 5 


-yy 


-6-0 


-0*6 


9 17 


3' 9 


17*5 


— 


16 7 


i'7 


00 


15*2 


10 22 


-^i'O 


10*0 


^~m 


18 20 


1 


-/•« 


15*4 


28 23 


3' 7 


24* 1 


— 


21 20 


r4 


6-9 


-y«-tf 


29 12 


-lO'O 


-s-i 


— 


121 21 


i'4 


60 


V2 


29 14 


31*0 


-12*2 


♦ 


23 


i-a 


6-5 


-4-7 


29 15 


8*4 


-6*5 


^ 


23 5 


0-9 


V7 


-17*6 


29 16 


iro 


0'6 


— 


26 2 


S'4 


6-3 


i'4 


29 17 


8' 9 


-13'7 


— 


S6 3 


S'4 


5-7 


i9'5 


29 18 


-25*9 


38*6 


— 


28 7 


S'4 


6-1 


16*9 


29 19 


20*2 


-7-9 


— 


28 8 


-^*7 


-17*1 


7'S 


29 20 


13*3 


-i-9 


— 


28 9 


"i'Q 


i'8 


-15*3 


29 21 


-10 4 


^9-9 


— 


28 11 


-9-4 


-13-1 


•^iO'O 


29 22 


9*4 


-3'7 


— 


28 16 


25- 1 


-«•« 


^4'4 


29 23 


13*1 


^i'5 


— 


28 17 


^•5 


-7-8 


-20*2 


30 


-10*0 


i'7 


— 


28 22 


-/■o 


0/ 


-21-8 


30 7 


3' 4 


-10-0 


... 


29 17 


0-7 


4-6 


25*6 


SO 15 


8*2 


6'3 


— 




1 


ICaech. 




30 18 

31 18 


a 

30 


11-4 
18*4 


J 


2 19 


& 


-12*6 


— 


31 23 


OS 


-9*7 


— 


2 20 


a 


-12*9 


— 




/ 


LPEIL. 




2 21 


s. 


-10*9 


•— 










2 22 


a 


-13*8 


— 


1 


-i^ 


-9*3 


36*5 


2 S3 


a 


-12*7 


— 


1 4 


-i'7 


-8*9 


-f/-f 


3 


a 


-12*5 


.^ 


1 6 


-^i'5 


-7*2 


iO'4 


3 1 


a 


-10*2 


— . 


1 15 


13*4 


i'S 


•^3-9 


4 18 


-4*/ 


9*9 


^. 


1 20 


i'O 


140 


-i4-7 


5 16 


T3 


10*0 


_ 


2 6 


0-4 


-69 


S'7 


5 17 


5-5 


22*7 


— 


2 16 


6*9 


-i'7 


-5*7 


5 23 


-8-8 


4' 7 


—^ 


2 20 


i'i 


7*5 


iT3 


6 


-10*4 


10*0 


— 


2 23 


^9'9 


4*5 


901rf 


6 2 


-5-tf 


26*2 


— 


3 16 


10*0 


8*1 


i3 S 


6 3 


-7'1 


13-3 


.^ 


3 22 


-4'7 


9*7 


4' 7 


6 4 


-8-7 


7 6 


.^ 


4 


^90 


4'4 


35*4 


6 17 


5-7 


17*9 


— 


4 16 


i 


-7*1 


-0*6 


6 18 


6'4 


18*2 


.» 


5 15 


a 


-10*6 


a 


G 19 


9-2 


19*3 


.^ 


5 16 


a 


-14*5 


a 


6 20 


i'6 


18*1 


— 


5 17 


a 


-8*1 


a 


6 22 


-0'4 


9*8 





5 18 


-5-6 


-13-2 


a 


6 23 


-0-5 


10*6 


— 


5 19 


1 i 


-10*7 


a 


7 


-0-5 


9*9 


.^ 


5 20 


i'7 


-8*5 


a 


7 8 


-5-5 


11*6 


— . 


6 15 


i'i 


-6 9 


^i5'3 


7 11 


8-1 


00 


.» 


6 23 


a 


-7*6 


s. 


7 15 


13-3 


-f*6 


.— 


8 7 


9'i 


i'O 


-420 


7 16 


13-6 


10*7 


— . 


9 23 


97 


0'4 


42*3rf 


7 18 


-4-tf 


18*4 


_ 


10 1 


90 


-8*3 


+ 93'Sd 


7 21 


i&-5 


10*9 


— . 


10 9 


^0-7 


-14*2 


+ ii'7 


8 10 


8-1 


ve 


— 


10 21 


r4 


-0*4 


45'Sd 
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Station. 








Station. 




Gott. 








Gott. 
Date. 








Date. 


Toronto. 


Sitka. 


Fort 
Stinpson. 


Toronto. 


Sitka. 


Fort 
Simpson. 


d. h. 


AraiL. 


/ 


d. h. 


May. 


/ 


15 1 


00 


i'5 


-SS'Od 


1 18 


-2-3 


7-6 


17' 7 


15 2 


3-3 


0-3 


66- Id 


1 23 


-50 


-iro 


-150 


16 14 


2' 9 


-7-4 


-iJ'Od 


2 


-2'4 


-10-7 


* 


16 15 


2'4 


-9-5 


-253d 


2 1 


-0/ 


-9-2 


-9-6 


16 16 


-40 


-7'2 


-T9d 


2 2 


^0-9 


-8-9 


-2' 7 


16 17 


3-0 


-8-4 


-22 3d 


2 18 


5'6 


6*9 


6-2 


16 18 


8-4 


-2'3 


-S7'5d 


3 2 


r7 


-60 


-14' 6 


16 19 


10-0 


-10-9 


-3i'4d 


3 3 


i'7 


-6'6 


5'2 


16 20 


23-3 


4-2 


-iriri 


3 4 


O'S 


-12-6 


+ 35-6rf 


16 21 


sro 


16-1 


24'3d 


7 16 


10*8 


17 


-20 


16 22 


23-7 


29- 1 


20'Sd 


7 18 


5-5 


-2'S 


-180 


16 23 


--13-5 


42- 1 


25 5d 


7 19 


13-6 


•^1-1 


-23-6 


17 


-11-7 


25" 1 


64*2 cf 


7 22 


-4'^ 


6*2 


17'7d 


17 1 


-25*2 


32-8 


40'9«/ 


7 23 


i'3 


es 


-10-5 


17 2 


-15*4 


18-8 


65'Od 


8 13 


6-7 


1-6 


-3'Od 


17 3 


-15 


8*4 


3'2d 


8 16 


4-5 


-0-2 


-11'7d 


17 4 


-50 


103 


30'2d 


10 16 


5*4 


2 6 


1-5 


17 5 


-50 


2-3 


90*9d 


13 IS 


5*0 


-3-6 


-17'7d 


17 6 


-5-5 


-2'^ 


55-9rf 


14 15 


5*2 


-6-9 


-S'5 


17 7 


-6-3 


-6 


1- 60-31/ 


14 16 


21*8 


•.3-7 


-13' 4 


17 8 


-7-4 


-9-2 


i'4 


22 1 


3-3 


2'^ 


eryd 


17 9 


-55 


-13-2 


-6-2 


22 2 


^0-9 


7-9 


57'6d 


17 10 


-2-9 


-10-4 


0-6 


22 3 


3-5 


7-2 


20'6d 


17 11 


-7-2 


-10-9 


-3i'7 


22 5 


6-7 


4-6 


16-2 


17 12 


-7-4 


-7-3 


-in 


22 10 


-6-8 


-81 


-12'S 


17 13 


-7-9 


-11*3 


-i4'5d 


22 13 


8-5 


-8-4 


-1'5d 


25 2 


-4-9 


8-7 


SB'S 


22 14 


0-9 


-6'5 


-rid 


25 3 


-8-5 


24-6 


116-3 


22 15 


7-4 


-6-1 


-13'0d 


25 4 


-5-5 


7-7 


27'5 


22 17 


8 3 


12-8 


-9'2d 


26 


-€'5 


-0-2 


22'9d 


22 18 


8-7 


0-2 


-23'Od 


26 4 


3-5 


2-9 


49'9 


22 19 


4-7 


0-3 


-26'S 


26 5 


2 7 


S'4 


63*1 


22 20 


•^2-3 


-8-2 


-5-2 


26 13 


11-3 


4'5 


6-6 


22 23 


-29 


-10-6 


10' Id 


26 18 


-0-5 


-0-6 


-75' Id 


23 


-1-3 


-22-4 


13' 6 d 


26 19 


-7*4 


11-7 


-4TI 


23 1 


-10 


-471 


7'3d 


26 21 


-03 


50 


-SS'9d 


23 2 


00 


-611 


-2'Sd 


27 11 


7-1 


3-5 


5'4 


23 3 


1 


-17-3 


-9-0 


27 14 


7-1 


4'9 


S'7 


23 22 


-2-9 


-39- 1 


-39- 1 


27 J6 


i'i 


18'2 


32' 9 


24 IS 


7-5 


2'S 


$'1 


27 17 


5-2 


10-5 


33-7 


24 14 


-5-3 


1-7 


-12-3 


27 20 


& 


10-1 


4'9d 


24 16 


-8-7 


50 


-5-2 


29 2 


-2'7 


6-7 


955d 


24 17 


-60 


-0-4 


-2-8 


29 3 


-20 


6-9 


26'3d 


24 18 


-7-1 


2'4 


60 


29 4 


-«'4 


6-5 


eS'Od 


24 20 


-5*8 


4'4 


-14'2 


29 16 


0-9 


91 


-5-5 


27 1 


O'l 


6-4 




90 17 


-i'9 


16-7 


-42*9 


27 9 


• 


-6-8 


.. 


SO 21 


-6'3 


90 


46'6d 


27 16 


-4*8 


"4-4 


-» 


30 22 


-5-5 


lO'S 


65' Id 


27 17 


-50 


-0-9 


_ 










29 21 


50 


0-5 


— 



It will be seen by the foregoing Table that instances in which the 
Declination is simultaneously affected, to the extent which is defined 
as a shock, at Lake Athabasca or Fort Simpson, and Toronto, are 
comparatively rare ; still more so those in which it is so affected at the 

I 
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same observation at Sitka also. Of the latter class we find but eleyen 
instances in a list embracing 623 dates of observation, of which 
number 473 were common to the three stations. It is to be obgervQ'' 
however, as a defect of this mode of comparison, that the nurSer of 
shocks is generally least where the prevalence of disturUgnce is 
greatest, for this circumstance occasions a high value of- the mean 
irregular fluctuation, and the proportion of instances in which the 
deviation exceeds double that amount is not equally augmented ; thus 
the number of so-called shocks is much greater at Sitka than at Lake 
Athabasca or Fort Simpson, the value of the mean irregular fluctua- 
tion being so low at the former station that a temporary prevalence 
of easterly or westerly ranges without sensible disturbance, and due 
probably to a different cause than the movements we are particularly 
investigating, is sufficient to bring nearly all the readings of certsdn 
days into the list ; of this we have several examples in November and 
January. The proportion of shocks to the whole number of observa- 
tions is 1 in 34 ' 4 iit the two northern stations taken together, 1 in 26 ' 6 
at Toronto, and 1 in 13 ' 3 at Sitka. * Referring again to the individual 
stations, it appears that out of a total number of 83 shocks at Lake 
Athabasca, 36 coincided with shocks at Sitka; out of 31 shocks at 
Fort Simpson, 14 coincided with shocks at Sitka ; these numbers are 
in the proportion of 43 and 45 per cent respectively, whereas the 
number of dates coincident with shocks at Toronto are only 17 in 
the former and 7 in the latter number, being in the proportion of 
20 and 22 per cent. This difference in the degree of correspondence 
is further to be seen, on paying regard to the signs of the differences 
of the coincidences in date at Toronto and the northern stations, 
16 have the contrary and 8 the same sign; of those at Sitka and the 
same stations, 14 have the contrary and 36 the same sign. The 
evidences of agreement in the movements at Toronto and at Sitka are 
somewhat greater, but not materially so, than those we have found 
at the latter station and the temporary ones. In an aggregate of 
187 shocks at Toronto, only 61 are coincident with shocks at Sitka, 
being 32 per cent., and of this number those with like and unlike 
signs are nearly balanced, the nimibers being 29 and 32 respectively. 
The limit assigned to shocks being arbitrary, we may consider the 
aboye list without reference to it, and solely as a selection of simul- 
taneous deviations of the Declination Magnet, from its normal value 
at the three stations, under circumstances of apparent disturbance at 
one or more of them. Thus compared, it appears that the magnet 
was similarly affected, or deviated from its normal position for the 
same hour, in the same direction at all three stations, in 138 out of 
473 instances, or 27 per cent, of the whole ; the proportion is the 
same if we have regard to the sign of the absolute Declination^ which 
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eleven is easterly at the three northern stations, westerly at Toronto, and iB 

wluc\i not greater for movements under one sign than under the other, 

Ux\o^ whether referred to absolute or relative value. The absolute Decli- 

nation appears to have been increased or decreased simultaneously 
at all three stations in 140 instances out of the same number. The 
proportion of instances in whidh the movements were similar at any 
two of the stations was as follows : — 

Toronto and Sitka^ 288 out of 555 selected observations, or 52 per 
cent. 

Toronto and Lake Athabasca, 217 out of 372 selected observations, 
or 58 per cent 

Toronto and Fort Simpson, 42 out of 109 selected observations, 
or 38 per cent. 

Sitka and Lake Athabasca, 231 out of 370 selected observations, 
or 62 per cent. 

Sitka and Fort Simpson, 75 out of 110 selected observations, • or 
68 per cent. 

As the observations here selected as most favourable for this com- 
parison form somewhat less than one eighth of the whole number at 
Toronto, and about the same at Athabasca and Fort Simpson, the 
inference must be that under ordinary circumstances the deviations of 
the Declination Magnet from its mean position for the hour of obser- 
vation, at stations so distant as those compared, are not referable to 
any conmion cause, and that where apparent resemblance exists, it is 
entirely casual. 

In extending this mode of comparison to the changes of Horizontal 
Force, it was found that in consequence of the low value of the mean 
irregular fluctuation of the element at Toronto during the months 
examined, the proportion of readings which differed from their mean 
by double that quantity was too large to furnish a real criterion of 
the state of disturbance prevailing. 

The numbers were as follows : — 

In October 1843, number of observations 432, shocks 77 



In November 1843, 


99 


99 


624, 


» 


211 


In December 1843, 


9f 


99 


600, 


3> 


181 


In January 1844, 


i9 


99 


647, 


» 


293 


In February 1844, 


99 


99 


600, 


» 


200 


In March 1844, 


99 


99 


624, 


» 


136 


In April 1844, 


99 


99 


600, 


» 


98 


In May 1844, 


99 


99 


646, 


M 


152 



To render the view complete, however, as regards the northern 
stations, a list of the shocks of the Horizontal Force at Lake Atha- 
basca and Fort Simpson is subjoined. The differences are taken in 
the same manner as those given in disturbances, that is to say, each 

I 2 
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observation is first referred to the normal mean for that day^ and the 
difference corrected for the mean diurnal change proper to the hour. 
The latter step has not been taken for the observations of April and 
May. 

Table tlL 



A List of Shocks of the Horizontal Force at Lake Athabasca and For' 
Simpsony with the difference on each occasion from the mean ^0 
the hour, expressed in parts of the Horizontal ForcCy and the 
corresponding differences of Inclination ; to which are addii the 
differences of the former element from its mean^ at Tororme and 
Sitka, at the same hours. The scale readings at Sitka Jmoe been 
reduced to the temperature of the mean of the month by metm of 

the co-^cient 2. = 7 ' 0, cw stated in the " Annuaire Magnet^e^ 
k 

Sfc. 1843, a value which makes q ='00038 in the Mglish 
notation. 



* A shook of the Declination at the nme hour at one of the stations. 



QMt. 
Bate. 



Station. 



Lake Athabasca. 



Hor. 
Poroe. 



Indin. 



Sitka. 



Toronto. 



G6tt. 
Date. 



SUtion. 



Lake Athabasca. 



Hor. 
Force. 



Indin. 



Sitka. 



Toronto. 



d. h. 

15 SI 

15 « 

10 0* 

17 1 

17 2« 

17 ao* 

18 17 

19 22 

24 1» 

25 1»» 
25 20 

25 21 

26 0* 
21 20* 
26 21 
96 22* 
17 0» 



OCTOBBB. 



+ •0151 


4'-4 


-'0010 


-•0454 


+2»^8 


-0015 


—0401 


+80^6 


-•0012 


-•0364 


+17-5 


—0020 


-•0468 


+26-2 


-0081 


— OWl 


+10-7 


+ •0006 


-•0206 


+20-8 


-•0006 


-•0865 


+20-8 


•0000 


-•0287 


+10-2 


+ •0008 


-•0281 


+0-5 


-OOOR 


—0242 


+12-8 


-•0006 


-•0171 


+6-6 


—0008 


-0874 


+28^5 


+ •0012 


-•0886 


+6-0 


+ •0008 


—0101 


6^2 


-•0021 


-•0204 


+7^4 


-•0010 


-•0266 


+18-2 


-0005 



-•0006 
-•0018 
-•0014 
-•0006 

-•0085 



•0005 
•0014 
•0002 
•0000 
•0008 
•0004 



80 22 

80 28 

1 22 

2 18* 
2 10* 

2 20* 

8 21 

2 22 

2 28 

8 0* 

5 28* 

6 0» 
6 4 
6 5 
6 6 





OCTOBBB. 

1 


—0560 


2^-9 


-•0056 


-0204 


+14-7 


+ •0005 


-•0216 


+20-8 


+ •0008 



NOTXXBBB. 



+ •0122 


+1^5 


-•0005 


-0170 


+1^8 


+ •0007 


-•0129 


+5-9 


—0024 


—0217 


+11^4 


—0009 


-•0109 


+11^8 


-•0008 


-0189 


+6-0 


-•0009 


-•0892 


+22-0 


•0009 


-•0845 


+W6 


-•0012 


— 0007 


+9-2 


-•0001 


-•0218 


+W4 


-•0005 


+ •0112 


1-2 


+ •0004 


+ •0089 


+1-5 


+ •0005 


-•0088 


-0^1 


+ •0006 



•0016 
•0010 

•ooor 

•0001 
•0015 
•0012 
•0019 
•0011 
•0010 
•0010 
•0008 
•0017 
•0011 
•0011 
•0015 

•ooi 
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aodtbe 
'le hmt 
)nl and 



Table UL-^^oniinued. 






G6tt. 



d. iL 

6 9* 

6 U 

8 22* 

8 28* 

9 1 
9 22 

10 21* 

10 22* 

13 4* 

13 »* 

13 20 

16 8 

24 1* 

29 1* 



1 21* 

1 23* 

2 1* 
2 2* 
2 3* 
2 4* 
6 22 
6 23 

6 1 
8 17 
6 18 
8 10* 
8 18* 

10 21 

19 22* 

19 23* 

28 28" 

26 23* 

27 
. 27 19 



UkeAtbabiwoa. 



Hot. 
Foroe. 



Inclin. 



SitkA. 



Toronto. 



NOYEXBBS. 



+ •0082 


-0-2 


+ •0018 


+•0083 


-0'8 


•0000 


-'0148 


+10-4 


-•0011 


—0267 


+14-2 


-•0021 


+ 0096 


+6-8 


•0000 


-0176 


+10-7 


+ •0006 


-•0146 


+6-9 


+ •0003 


-•0074 


+2-8 


-•0016 


-•€883 


+21-4 


+ •0004 


-•0120 


+6-2 


-•0083 


-•0088 


+8^7 


-•0016 


-•0083 


+4-8 


-0002 


—0240 


+16-1 


+ •0005 


-0088 


+4-6 


+•0002 



Decembsb. 



-•0156 


+8-2 


+ 0009 


-0239 ■ 


+3-4 


-•0004 


-0107 


+6-3 


-0013 


-0279 


+16-9 


-0028 


-•0370 


+20*6 


-•0019 


-0128 


+4-8 


—0012 


-0239 


124 


•0000 


-0178 


+8-9 


+ •0001 


-0093 


+8-6 


+ •0003 


-0128 


+6-9 


+ •0005 


•0107 


-3-6 


-•0013 


+ •0120 


-4-8 


-•0013 


+ 0124 


-6-8 


-•0017 


-0087 


+2-3 


-•0008 


-0116 


+4-1 


•0000 


-0146 


+10-6 


+ •0007 


-•0181 


+11^7 


+ •0013 


-•0186 


+12-1 


+ •0016 


-•0271 


+17-2 


+ •0006 


-•0113 


+6^0 


+ ■0001 


+ 0088 


-3-8 


-•0007 



-•0008 
+ •0003 
-0003 
-•0006 
-•0001 
-•0002 
+ •0010 
+ •0008 
-'0033 
-0026 
-•0011 
-•0013 
+ •0014 
•0000 

•0000 
+ 0001 
-•0001 
-0011 
•0000 
•0010 
-•0007 
-0006 
-•0OO7 
-0006 
-•0011 
+ •0003 
-•0018 
-'0008 
+ •0002 
+ •0002 
+ *0C04 
-•0009 
+ •0010 
+ •0011 
+ •0006 



G6tt. 
Date 



Station. 



UkeAthabascs. 



Hot. 
Force. 



Inclin. 



Sitkft. 



h. , 

3* -0188 



Dbcbmbeb. 



28 4 

28 6 

29 22 



4 18* 

4 17* 

4 18 

4 19* 

4 20* 

4 21* 

4 23* 
6 1* 

5 23* 

6 0* 
6 20* 

24 17 

24 20* 

24 21* 

24 22* 

24 23* 
26 0* 

25 1* 

26 2* 



•0100 
-•0106 
-•0277 



+ •0192 
+ •0173 
+ ■0141 
+ 0237 
+ •0101 
-0300 
-•0586 
-0221 
-0626 
-•0854 
-•0196 
-•0196 
-•0246 
-0232 
-0191 
-•0258 
-•0218 
-•0804 
-0183 



January. 
-10-8 

-9-0 

-60 
-127 

-4-6 
+26-7 

+4-0 
+101 
+29-9 
+20*3 

-i*e 

+18-8 
+28-8 
+231 
+17-8 
+24-1 
+19-6 
+29*0 
+16-8 
Fbbbuabt. 



Toronto. 



+9-2 


-•0007 


-60 


—0007 


-4^6 


-0008 


+15-2 


-0008 



+ •0100 
+ •0005 
-0001 
+ •0005 



-0009 


—0002 


-0013 


•0000 


-•0011 


-•0004 


—0007 


-•0014 


-•0005 


+ •0016 


-■0013 


+ 0013 


-•0010 


+ •0001 


-0016 


+ •0008 


-0022 


-•0004 


-0026 


-•0001 


—0003 


8. 


+ •0020 


-0026 


+ •0009 


-0018 


+ •0003 


-•0022 


•0010 


-•0006 


-•0086 


-0005 


-•0001 


— oou 


-•0024 


-0009 


+ •0008 


-•0006 



1 


-•0280 


+14-7 


-•0021 


1 1* 


-■0460 


+24-6 


-•0018 


1 2* 


-•0177 


+76 


-•0018 


1 19* 


+ •0188 


-13-1 


-•0024 


2 6* 


-•0265 


+W1 


-■0061 


2 19 


+ •0189 


+8-1 


-0082 


2 20 


+ ■0202 


-6-6 


-•0027 


8 21 


+ ■0126 


-2^4 


-•0081 


6 0* 


-•0497 


+47-9 


-■0003 


6 1 


-•0208 


+14^6 


-■0)02 


6 4 


—0114 


-6-2 


-•0015 



-■0016 
-0015 
-•0012 
-•0004 
-•0028 
+ •0018 
-•0004 
-•OOU 
-•0121 
-•0012 
—0015 
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Table LU. — continued. 





Stetion. 


Gdtt. 


Station. 


Gdtt. 


LakcAthAbasoh. 
Fort Simpflon. 


Sitkft. 


Toronta 


Fort Bimpaon. 


Sitka. 




Dito. 


Hor. 


IncUn. 


Hor. 
Force. 


Indin. 


Tovonto. 


d. h. 
6 16 


1 
+ •0140 


-8-0 


r. 

-•oois 


-•0064 


d. 
19 


h. 
28 


-•0278 


A'PEIL. 

+2i^7 


+ •6819 


-0086 


5 17» 


+ 0223 


-11 '8 


-•0019 


+ •0007 


85 


2' 


-•0465 


+36-8 


-•0028 


+ •0069 


5 18 


+ •0152 


-6-1 


-•0010 


+ •0006 


25 


8» 


-•0487 


+44-3 


+ •0068 


+ •0080 

J 


6 21 


-0892 


+31-8 


-•0019 


-0014 


26 


©• 


-•0688 


+59^4 


+ 0027 


—008^^ 


6 22 


-0178 


+W6 


-•0023 


-•0008 


86 


1 


-•0449 


+85-4 


+ •0028 


-•0028 


8 


-0213 


+14^2 


-•0015 


-0009 


86 


4* 


-•0185 


+221 


-0018 


-•0011 


8 5* 


-•0235 


+12-1 


-•0017 


-•0028 


26 


5 


-•0367 


+26^4 


-•0624 


+ •0015 


26 23 


-0216 


+W5 


-•0003 


+ •0018 


26 
26 


18* 
19* 


-•0144 
—0185 


+W4 
+129 


+ •0081 
+ •0019 


'wm 




April. § 






--WIO 


2 23* 


-04 


+40^1 


-•0067 


-•0011 


87 





—0888 


+20-4 


+-0869 


-0008 


3 4 


-•0166 


+27-1 


-0029 


-•0022 


27 


20» 


-•0829 


+W9 


+ 0008 


8. 


S 6 


-0352 


+2;J0 


-0031 


-0024 


29 


1 


—6176 


+W8 


+ •0006 


+ 0008 


6 17 


+ •0163 


-7-1 


-•0018 


-•0024 


89 


8* 


-•0818 


+29-8 


-•0001 


-•0008 


9 2S» 


-•01C8 


+15-2 


-•0009 


-•0005 


29 


8' 


-•0809 


+18-7 


-•0002 


+ 0006 


10 21* 


-0435 


+17-1 


-•0008 


+ •0004 


29 


4» 


-•0198 


+W8 


-•0007 


+ •0004 


16 !• 


-•0:)80 


+29^9 


-•0006 


+ •0010 


30 





-•0308 


+22-7 


+ 0024 


-0008 


15 2* 


-•0361 


29^7 


-0003 


+ •0014 


30 


1 


-0221 


+18-7 


+ •0026 


-•0008 


16 IV 


+ •0280 


-20-2 


+ •0006 


-•0009 


80 


14 


-•0212 


+14-2 


+ •0037 


-•0001 


10 15* 


+ 0316 


-256 


-•0008 


-0015 


30 


15 


+ •0208 


+14^1 


+ •0008 


+ •0006 


16 16» 


+ •0253 


-16-5 


-•0009 


-•0004 


30 


21* 


-0468 


4-38^6 


-■0019 


+ •0007 


16 18* 


-•0173 


+9-1 


+ •0047 


-■0019 


30 


22» 


-0377 


+291 


+ •0009 


+ •0007 


16 2f 


-0332 


+24^2 


-•0067 


-•0063 


30 


23 


-•0175 


+ 13^2 


-•0040 


+ •0008 


16 22* 


-•0329 


+20-4 


+ •0021 


•0000 








May. 






16 23* 


-•0138 


+17-1 


-•003S 


-•OOIS 


3 


4* 


-•0307 


+49-2 


+ •0008 


-•0019 


17 0* 


-•0272 


+211 


-•0297 


-•0119 


7 


22* 


-•0257 


+20^8- 


-•0010 


+ •0081 


17 !• 


-•08S9 


+86-6 


- 0213 


-•0136 


9 


3 


-•0343 


+20-8 


-•0009 


-0006 


17 2* 


-•0444 


+38*9 


-•0145 


- 0074 


9 


4 


-•0274 


+24^7 


+ •0007 


-•0001 


17 S* 


-•0867 


+33^8 


-•0288 


-•0068 


13 


18 


+ •0188 


-W7 


+ •0006 


-•0017 


17 *• 


-•0292 


+28-6 


-0266 


-•0O49 


22 


1* 


-0319 


+31-0 


•0000 


-0004 


17 6» 


-•Oil6 


+W2 


-0086 


-•0027 


22 


2* 


-•0369 


+33-7 


+ •0002 


+ •0008 


17 6» 


-•0358 


+23-9 


-0043 


-•ooos 


22 


14* 


+ 0281 


-18-9 


+ •0002 


-0032 


17 10» 


+ •0162 


+130 


-•0001 


+ •0017 


22 


23'' 


-■0290 


+36^3 


+ •0013 


-•0022 


17 11* 


+ •0187 


+W1 


+ •0004 


+ •0011 


23 


o* 


-•0863 . 


+33-2 


+ •0020 


-•0014 


17 «• 


+ •0222 


+15-8 


+ •0038 


•0000 


28 


!• 


-•0230 


+«2-5 


+ •0038 


-•0015 


17 IS* 


+ •0252 


+19-0 


+ •0025 


+ •0007 


24 


2» 


-•0286 


+24^1 


-•0008 


+ •0001 



/ 



S The values at Fort Simpson In AprU and Max ve retwred to the daHy and not the hourlj 



IBBEGULAR FLUCTUATION& « 119 

It does not appear by the foregoing Table that the great and 
sudden changes to which the Inclination at Lake Athabasca and 
Fort Simpson was liable, extended in general even to Sitka, the 
nearest station. These changes were always accompanied by a pro- 
portionate change of the horizontal component, and, being generally 
positive, occasioned those great reductions of the last-named element 
which are contained in the list of shocks, and form the most con- 
spicuous feature of almost every disturbance. We find that in 105 
out of tlie 170 observations here given, the value of the element had 
opposite signs at one or more of the stations at the same hour ; of 
these, 74 are observations at Sitka. Of the instances in which the 
element appears to have been similarly afiected, April 16th and 17 th 
are the most decided, and the great reduction appears to have 
occurred earlier at Sitka on this occasion than at Fort Simpson. 
There are 106 of these dates at which the deviation of the Declination 
from its mean, at one or more of the stations, amounted to a shock, 
and 64 at which the Horizontal Force alone exhibits the effect. 



TERM DAYS AND M>^ ..^ETIC DISTURBANCES. 

Introduction. — The regular magnetical Term Days were observed 
at Lake Athabasca and Fort Simpson, and, in addition, extra obser- 
vations were taken whenever the irregularity of the scale readings 
seemed to call for it, as well as upon some occasions when, from the 
presence of aurora or from some other cause, it was deemed ad- 
visable to commence them in anticipation of magnetic disturbance. 
During October, and for the first half of November 1843, the cus- 
tomary intervals of five minutes were adhered to ; the Declinometer 
was read at 0"^, fi'", 10"*, &c. Gcitt. time, the Bifilar at 2"*, 7"*, 12"*, &c., 
and the Inclinometer at 3™, 8™, 13"^, &c., after the hour ; the great ra- 
pidity of the changes led afterwards to a general practice of reading 
the instruments one after the other in recurring succession, with an 
interval of only one minute between them ; thus each element was 
observed every third minute. Upon Term Days, and a few other 
occasions, the five minute intervals were retained. The minute 
entered is, in every case, that of the Declinometer reading. 

In computing the simultaneous variations of the three elements of 
Declination, Inclination^ and Total Force, which are given for each 
obsen^ation, as well as those of the horizontal component, the mean 
diurnal curves given by the whole period of observation were em- 
ployed, in preference to those of the individual months, for elimi- 
nating the regular changes, the latter curves being more or less 
irregular from the effects of disturbances. These curves correspond 
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in epoch to the middle of the period, or about the 23d December; 
but since the scale readings of each of the instruments show some 
progressive change, and those of the Bifilar and Inclinometer a con- 
siderable one ; the numerical values of the hourly means, by these 
curves, are not correct for the obser\'ations at the beginning or end of 
the series, and are only correct approximately near the middle of it 
In order, then, to deduce true differences, each day of extra observation 
has been taken as the centre of a group of five, six, or seven days, 
according to circumstances, and the means of all the readings of that 
group taken as the simultaneous or co-ordinate means of the three 
elements for the disturbance observations on the day in question. 
The difference between each scale reading and the mean thus found 
for the same element is the whole deviation of the element from 
its normal value ; to this being applied, with the contrary sign, the 
value of the ordinate of the mean curve for the same hour and minute, 
the sum is the measure of the irregular fluctuation shown by the 
observation, which, in the case of the Bifilar and Inclinometer, is 
expressed in terms of the Horizontal Force and Inclination, by means 
of the co-efficients given in preceding sections, and stated at the foot 
of each page. The scale divisions of the Declinometer, being minutes 
of arc, need no conversion. 

The actual mode of proceeding was this ; a table was formed for 
each element and for each month, containing twelve columns and 
twenty-four lines ; in the first column were written the hourly means 
by the whole number of observations ± the difference between their 
mean and the mean scale reading for the month ; in the succeeding 
columns the hourly means were repeated + a proportional part of 
the change of the element from one hour to the next By taking 
the difference between the actual readings and the appropriate mean 
thus found, we have the variation of the element from its normal 
value, affected by whatever difference there may be between the 
mean for the month and the true mean for the day of obser\'ation, 
which was sometimes considerable, owing to the progressive changes 
of scale reading before alluded to. To eliminate this effect a constant 
correction was next applied to all the readings at each disturbance, 
being the difference between the mean of the month and the normal 
mean found as above related. 

It must be remarked that the curves, which we have taken as types 
from 110 days of observation, are still sensibly affected by the irre- 
gular observations contained in that period, and consequently can be 
regarded only as approximations to that character ; the degree to 
which they are affected may perhaps be judged of in some measure 
by comparing them with the curves given by 46 days selected as free 
from sensible disturbance, and is shown by the following Table : 
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[Difierenee (x,— .r) between the hourly ordinates (x) giTen by the whole period of ob- 
flervatioii at I^e Athabasca, and the ordinates (x,) giyen by the cnires of 46 days 
selected as free tnm disturbance.] 



G«tt.time 





1 


2 


3 


4 


5 


6 


7 


Meantime - 


16 


17 


18 


19 


20 


21 


22 


23 


|. 


fwholA period - 
Selecteddayl- 


5*83 
3-16 


f 
8-28 

3-81 


/ 
6^84 

3^55 


1 
5-56 

3^81 


3^90 
3^60 


1 
3-76 

8*64 


1^38 
2^85 



-2-98 

-1^11 


^ 


^ «,-« 






-4-48 


-2-29 


* 

-r75 


-©•80 



-0^12 



+1*02 



+1-87 




nMThole period - 


-'00922 

-•AttiT 


-'004M 
-•00112 


-•00183 
-•00099 


—•00063 

-•00091 


—•60010 
—•00066 


-•00019 
-•00062 


-•00042 
-•00181 


-00019 
-•00124 




. x-.-x* 


•4- -00405 


+ •00512 


+ •00084 


+ •00006 


'00056 


-00068 


—•00089 


—•00106 


j j 


Mliole period - 


/ 
+8-29 
t 
0-77 


1 
+2-08 
/ 
0*54 


t 
+0-97 
/ 
©•25 


— 0^06 
0^06 


t 
-0^41 

/ 
-0-04 


t 
-©•29 

/ 
-006 


+0-03 
0-68 


+003 
0-67 


HH 


*",-*" 


-2-52 


-1^54 


-0-72 


+0-11 


+0^37 


+0-23 


+0-65 


+o^e2 


G6tt.time 


8 


9 


10 


11 


12 


13 


14 


15 


McMitime - 


Noon 


1 


2 


3 


4 


6 


6 


7 


|| 


Whole period - 
Selected days - 


-3-98 
-3-08 


-r89 
-^•65 


-5-21 
-3-95 


-4^19 
-3-32 


-3^23 
-2*87 


1 
-2^88 

-1-86 


-1-60 
-1^46 


-1-32 

-0^88 


^1 


X,— X 


-0-85 


+0^34 


+1^28 


t 
+0^87 


+0^86 


+1^02 


+0^84 


+0-44 


I. 


-Whole period - 
Selected days- 


+ •00030 
-•00005 


+ •00048 
—•00060 


+•00165 
+ •00035 


+ •00202 
+•00067 


+ •00218 
+ •00122 


+ •00251 
+ •00116 


+ •00252 
+ •00123 


+ 00212 
+ •00091 


s 


. x.'-x' 


+ •00056 


+ •00109 


-•00130 


-•00135 


-•00096 


-•00188 


—•00129 


-•00151 


. 


Whole period 
Selected days- 


/ 
-005 
t 
Q'B9 


/ 
-0^30 
1 
0^30 


-©•46 
0^10 


-0^80 
-©•33 


-0^98 
-0^22 


-1^27 
-0-63 


/ 
-1^41 

-©•84 


/ 
-1^44 

-©•61 




x",-x^ 


+0-64 


+0^00 


+0-66 


+0^47 


+076 


+0^64 


+0-57 


+0-83 
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Table LUI.— conA'fiiiAf. 



" G6tt.tfane - 


16 


17 


18 


19 


90 


21 


28 


28 


Mean time 


8 


9 


1« 


11 


12 


18 


14 


U 


Ij 


Whole period - 
Selected da^ - 


-1-18 
-0-88 


t 
-0-98 

-0-78 


-0*28 
+0-49 


-0-08 
+0-16 


+1-86 
-0-91 


+1-54 
-008 


-0-90 
-0^89 


+1-61 
+1-16 


l] 


X,-J! 


+0-85 


+0-U 


+0-72 


1 
+0-18 


1 
-2-77 


-1-62 


.-1-29 


-©•4B 




"Whole period - 
Selected day«. 


+ •00248 
+ -001W 


+00219 
+ -00106 


+00276 
+ •00176 


+ •00226 
+ •60197 


+ •00022 -•00206 

! 
+ •00121 -'00088 


-•00360 
-•00119 


-•00618 
—00187 


w 


«'.-«' 


-•oom 


-•0911S 


••00100 


-•00099 


1 
+ •00148 +-00168 

i 


+ •00284 


+ '0Q87« 


1 


Whole period - 


-1-47 
-0^65 


t 
-1-61 

-0-96 


-1-69 
-0-89 


-1-85 
-0-46 


+0-06 +1^60 

-018 1 +0-86 

t 


+2-28 

+©•67 


+8-86 
-0-96 


1 


X,"- X" 


1 
+0-82 


+0-56 


+0-80 


t 
+0-89 


-©•24 j -1-24 


-1-65 


t 
-2^40 



The differences of the Declination are in some instances referable 
to the mean for the same month, and not the mean for the same day ; 
the correction applicable on this account is stated where such is the 
case, but rarely amounts to 1'. 

It appears that at the hours most influenced by disturbances, 
namely, from about 9' in the evening to 5^ in the mominp^, the 
simultaneous fluctuations of the three claments are generally less 
than they would be if referred to diurnal means uninfluenced by 
disturbances ; but since the means actually employed are derived 
from corresponding observations, the error thus introduced enters 
proportionably into all of them, and leaves the values actually pre- 
sented true relatively to one another. 

The simultaneous fluctuations at Fort Simpson are measured from 
the true mean of each element for the day of observation, and 
include the regular diurnal changes, the period of observation having 
been so shorty and attended by such constant magnetic disturbances 
that the mean curves deduced can scarcely be regarded as a true 
representation of the action of those forces which it is the object of 
the other mode of treatment to eliminate. It was found convenient 
also to refer the observations in October to the mean for the day, in 
consequence of the disconnexion of the Inclinometer readings from 
those of succeeding months. 
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The approximate changed of Total Force -^, have been computed 

. bj the formula — ^~ -_.4. tan BAB: their accuracy necessarily 

depends upon that of the scale coefficients of the Bifilar and In- 
duction Inclinometer; the former of these may be considered a»' 
sufficiently well determined at Fort Simpson to entitle the values 
assigned to the changes of the horizontal'component to considerable 
confidence ; at Lake Athabasca, where a less delicate method of 
adjustment was employed, the scale coefficient of the Bifilar may 
possibly be itself in error in the fifth decimal. The scale coefficient 
of the Induction Inclinometer at both stations is liable to whatevjer 
uncertainty attaches to the correction we have applied in a previous 
section for the defect of the method formerly employed of deter- 
mining the coefficient p, in the forlnula 

-«-=/> (oos If A tf -h sm « -»-j 

by simply inverting the iron bar, and observing the angles of de- 
flection in the direct and inverted position, when it was assumed 

tliat pzz^. ; — -. This method, as was there stated, appears 

sm tt -f sm tf ^ 

to give a value invariably too low, to the deduced scale coefficient, 

and from a number of experiments the ratio 1 * 22 was adopted in 

which to augment it under all adjustments, and has been applied. 

It is evident, therefore, that in the . face of these admissions, great 

precision cannot be claimed for the values assigned for the changes 

of Total Force ; but, having carefully considered the subject and 

examined the results themselves, it appeared to me that, with due 

explanation, they were entitled to be included in this report. Ve>y 

little appears to have been determined hitherto with respect to the 

irregular variations of the Total Force in any quarter ; the present 

observations show at the least that this element does nevertheless 

undergo in high latitiffies very considerable changes ; and believing 

their value also to be here assigned with sufficient accuracy for many 

puiposes, I offisr them, as approximations only, but approximations 

deriving peculiar interest from the remote locality and high magnetic 

latitude in which the observations were made. 

The following Table contains the values of tan ^ A ^ for each T'O 

of A 0, at Lake Athabasca, and Fort Simpson. 
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Table LIV. 
Values of tan OLd for calculating changa of Total Force. 



A0 


lAke 
AthabM. 


Port 
Simpson. 


A9 


Luke 
AthabM. 


Port 
SimpMn. 


A9 


lAke 
AthabM. 


Port 
Simpson. 


A0 


Lake 

Athabai. 


Port 
Simpson. 




•sssi sJ-e 


0a81 62-a 




B»%\ S7-6J0=8\ 62 -al 


f«& Sf -6 


f»& 62a| 


5=81 37 -6 


»=81 52-8 




•oom 


•00204 


1 
26 


•06135 


•06296 


1 
61 


•10072 


•10889 


1 
76 


•15010 


•15481 




*008M 


•00407 


27 


•06388 


•06500 


62 


•10270 


•10692 


TJ 


•16207 


•15686 




'00682 


•00611 


28 


•06330 


•06704 


63 


•10467 


•10796 


78 


•15406 


•15889 




•00790 


•00616 


29 


•06727 


•05907 


64 


•10665 


•11000 


79 


•15802 


•16092 




'00087 


•01018 


30 


•06026 


•08111 


56 


•10663 


•11203 


80 


•15800 


•18296 




•01186 


•01222 


31 


•06122 


•06316 


66 


•11060 


•11407 


81 


•16997 


•16500 




•01888 


•01426 


32 


•08880 


•06618 


57 


•11257 


•U611 


82 


•16195 


•16708 




•01680 


•01830 


83 


•06617 


•08722 


58 


•11465 


•11816 


83 

1 


•16392 


•18907 




•01777 


•01838 


34 


•08716 


•08926 


59 


•11663 


•12018 


84 


•18590 


•17111 




•01976 


•02087 


86 


•08912 


•07129* 


60 


•11850 


•12222 


85 


•18787 


•17314 




•02172 


•02241 


36 


•07110 


•07333 


61 


•12047 


•12428 


86 


•18986 


•17518 




•02370 


•02444 


37 


•07307 


•07637 


82 


•12245 


•12829 


87 


•17182 


•17722 




•02687 


•00848 


38 


•07606 


•07741 


63 


•124lfi 


•12833 


88 


•17380 


•17926 




•02786 


•02862 


39 


•07702 


•07944 


64 


'12640 


•13087 


89 


•17577 


•18129 




•02982 


•03055 


40 


•07900 


•06148 


06 


•12837 


•13210 


90 


•17775 


•18383 




•05180 


•03250 


41 


•08007 


•0S352 


06 


•13036 


•13444 


91 


•17972 


•18587 




•08357 


•08463 


42 


'08296 


•08555 


67 


•13232 


'13648 


92 


•18170 


•18740 




•08666 


•03887 


43 


•08492 


•08759 


88 


•13430 


'13852 


98 


•18367 


•18944 




•03762 


•03870 


44 


•08690 


•06963 


60 


•13627 


'14055 


94 


•18566 


•19148 


20 


•03050 


•04074 


45 


■08887 


'09166 


70 


'13825 


'14259 


95 


•18782 


•10351 


21 


•04147 


•04278 


46 


•09086 


•09870 


71 


•14022 


•14463 


90 


•18960 


•19556 


22 


•01346 


•04481 


47 


•09282 


•00574 


72 


•14222 


'14666 


97 


* •19167 


•19759 


23 


•04542 


•046S5 


48 


•09480 


•09778 


73 


•14417 


'14870 


96 


•19855 


•19963 


24 


•04740 


'04889 


49 


•09877 


'09961 


74 


•14615 


'15074 


90 


•19552 


•20166 


26 


•M937 


•05093 


50 


•09875 


•10185 


76 


•14612 


'15278 


100 


•19750 


•20870 




\ 
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METEOROLOGICAL OBSERVATIONS. 

The meteorological observations at Lake Athabasca and Fort 
Simpson are confined to a register of the temperature of the air, and 
of the wind and weather ; particular attention being paid to the 
frequent displays of the aurora borealis. Two portable barometers 
and two thermometers for hygrometric purposes, had formed part of 
the equipment of the expedition, but were unfortunately rendered 
unserviceable in the course of the previous journey. 

The instrument referred to from the outset as the standard ther- 
mometer, was a spirit thermometer by Newman, one of several which 
had been sent into the Hudson's Bay territory sometime previously 
by the Royal Geographical Society, and was recommended by that 
circumstance, as well as by the character of its maker. The tube, 
however, was so far from being of uniform capacity, that its gradua- 
tion proved to be many degrees in error at very low temperatures ; 
fortunately, there was on the spot, in the possession of Mr. Colin 
Campbell, another spirit thermometer, by DoUand, an old instrument, 
and supposed to be the same which was registered by Mr. Keith in 
1825-6* ; this proved much the more accurate of the two, and was 
registered in addition to the other, from the 7th January to the 
29th February 1844. These instruments stood as follows in melting 

snow: — 

N (Newman) 33°* 5 correction —1^*5 
D (Dollond) 31°'0 correction 4 I'^'O 
It was soon observed that the difference here shown between them 
increased regularly in descending the scale, and much uncertainty 
was felt as to which was the preferable authority, until an oppor- 
tunity occurred of testing the thermometer Newman in free2dng 
mercury, which was done as follows : — On the 23d January a portion 
of mercury was exposed in the open air until it became solid, at the 
same time another portion was allowed to acquire a temperature 
very little removed from the freezing point, the solid mass being then 
added to the fluid, the bulb and about two inches of the stem of the 
instrument to be tested were immersed in the mixture. The experi- 
ment was made in a room having a temperature of 35® FahrerJieit, 
and the spirit of the thermometer remained steadily at — 31°*0 on 
the scale as long as any of the frozen mercury remained solid. 
Assuming, then, the solidifying point of mercury to be —40°' Of 
Fahrenheit, we have the very large correction of -f 9°'9, applicable 

* Franklin's second Journey to the Shores of the Polar Sea, Appendix II. 

t In adopting this datum instead of the more usual value — 39*** 5, 1 am guided by 
verbal information from M. Begneanlt, that he has fonnd by aoeorate experiments vitii 
the air thermometer, that the true freezing point of pure mercury is between — 40^ and 
— 41^ centigrade ; the mean of these two values is equivalent to —40^*9 Fahrenheit 
Hie meicary employed m the experiments at Lake Atiiabasca had been purified with 
liitrie add some time previously, but was dull from exposure and shaking in the constant 
xme it had been put to in the artifieial horixon. 
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to the scale reacUng, —31^*0 on the thermometer K It appears by 
the following comparisons that the thermometer D. read —37^ '8 
when N. read —31^*0, consequently the error of this instrument 
at the freezing point of mercury was -|-3°'l, or the correction at 
the scale reading -37° '8 was — 3°1. 

Comparisons of Dollond^s and Newman's thermometers at low 
temperatures : 





Number of 
Observations. 


Mean. 




Kewmaa Reading. 


Newman. 


Dollond. 


Differenoe. 


o o 




o 


o 


o 


-so to -31 


18 


-30-40 


-37-05 


-6-65' 


-31 to -3^ 


IS 


-3ri3 


-37-89 


-6*67 .-6*81 


-32 lo -33 


7 


-32-11 


-39*14 


-7*03 


-33 to -34 


11 


-33-34 


-40*53 


-7*21 


-34 to -35 


4 


-34-12 


-41*77 


-7*65 


-35 to -36 


3 


-35-33 


-43- 10 


-7*77 


-36 to -37 


6 


-36-20 


-44*22 


-8*02 


-37 lo -38 


2 


-37-20 


-44*70 


-7-50 


-38 to -39 


I 


-38-60 


-46*10 


-7*50 



These results are confirmed by a number of entries in the meteoro- 
logical register on the 22d^ 23d^ and 24th January 1844. A small 
quantity of mercury being at this time exposed beside the thermo- 
meters, it was found frozen at all readings below —32°* 9 of New- 
man and —39^*5 of Dollond, with one exception as regards the 
latter instrument^ namely, on January 23"^ 6*^ Gottingen, when it ia 
noted that the mercury was thawing, N. reading —32° '4, D. — 39**6* 
There are nineteen hours of observation on the above days at which 
the fact of the mercury being solid was noted, but it appears from 
the register that the reading was below —31° by Newman, and 
therefore the temperature below the freezing point of mercury at 
forty-six hours of observation in that month ; it did not reach it in 
December or February. Newman's thermometer is entered in the 
abstracts corrected by subtracting l°'5 from each scale reading 
above 33° 5, and l°5-f 0" 130 A f for each reading below 33* '5, 
where A ^°=(33° • 5-observed temperature> The coefficient 0' 130 
is the increase of the correction, which appeared to be uniform for 
each degree in descending the scale, as shown by the foregoing data. 
The mean temperature for each day subsequent to January 7th by 
hourly observations of Dollond has also been corrected independently 
by subtracting 1°'0 at each reading above 33° '0, and 1°'0— 
0'0596A^° at each reading below 33°. The non-agreement of the 
corrected means of the two thermometers, excepting near the two 
fixed points on the scale, probably shows that the supposition of a 
uniform rate of increase of the correction is not in accordance with 
the fact, for there was nothing in the position of the two instruments 
to account for one standing permanently about one degree higher 
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than the other, but as neither thermometer was compared with any 
absohite standard, we appear to have no better resource than to take 
the mean where both were observed, wliich has accordingly been done 
in Table VI. 

The position of the thermometer was on the north side of an 
external porch made to contain the transit instrument ; they were 
attached to a bracket projecting a few inches from the wall, their 
bulbs about four feet above the soil ; the readings were taken through 
the transit openings. 

Table LV. 
Mtan Temperature of the Air at Lake Athabasca by NextmarCs ther- 
mometer corrected^ also mean temperature for the winter quarter^ 
comprising the mo?iths of December 1843, January and February 
1844. 



1M&-41. 


Mlcbu 


1 A.V. 


2. 


3. 


4. 


6. 


6. 


7. 




October leth to Slat 


20-06 


18-74 


18-35 


18-10 


18-78 


17-79 


18-37 


19-16 




November 


9-02 


7-89 


7-57 


7-16 


7-63 


7-61 


7-69 


8*29 




December - 


-1-16 


-0-06 


-0-19 


-0-14 


0-68 


0-67 


0-68 


0-42 




Januaiy 


-22-82 


-23-03 


-23*56 


-24-23 


-24-46 


-25-10 


-25-10 


-26-65 




Fcbniajy > 


3-00 


1*41 


1-67 


1-.15 


-0-08 


-0-03 


-d-48 


-0-46 




Winter Quarter - 


-7-00 


-7-21 


-r7-36 


-7-64 


-7-95 


-819 


-8-33 


-8-63 




lS-i3-44. 


8. 


9. 


10. 


11A.M. 


Noon. 


1P.M. 


8. 


3. 




October 16th to 31st 


10-74 


21 '18 


-^-39 


*.» 


»-69 


&-85 


S^-7fl 


S&-62 




November 


8-48 


9-29 


10-20 


11-31 


12-39 


13-64 


12-82 


12-44 




December 


0-46 


0-10 


1-04 


1-77 


2-70 


2-73 


2-19 


1-44 




January 


-25*81 


-25-30 


-23-77 


-23-25 


-21-62 


-20-81 


-20-93 


-21-11 




February 


009 


1*54 


3-99 


6-11 


8-65 


10-26 


10-33 


10-76 




Winter Quarter 


-8-42 


-7-89 


-6-68 


-4-79 


-3-37 


-2-61 


-2-80 


-2-97 




1S4S-U. 


4. 


5. 


6. 


7. 


8. 


9. 


10. 


11.P.M. 


Mean. 


October 16th to 8l6t 


^-55 


&'36 


^•37 


&-21 


2V76 


^•96 


21-13 


sS^-83 


21*44 


November 


11-60 


1104 


10-65 


10-16 


9-93 


9-60 


9-39 


8-95 


9-76 


December 


102 


0-30 


-0-32 


-0-63 


-0-90 


-109 


-0-91 


-1-16 


0-40 


January 


-21-46 


-21-69 


-22-68 


-21-01 


-2309 


-22-80 


-22-47 


-22-61 


-28-00* 


February 


0-41 


8-74 


8-33 


7-43 


7-14 


0-48 


4-08 


3-94 


4-79' 


Winter Quarter - 


-8-68 


-4-22 


-4-86 


-4-94 


-5-28 


-6-64 


-6-13 


! -6-58 

I 


-5-94 



^ Bee Table LX for the mean by both thermometers. 
K 
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Mr, C. Campbell, the resident officer of the Hudson's Bay Com- 
pany, having kindly continued to record the temperature by Dol- 
lond's thermometer four times a day after my departure, until he 
left the station himself, we are enabled to add four months to the 
foregoing table : 



Table LVL 
Mean Temperature at Lake Athabasca — continued. 



Month. 


Sunrise. 


9A.1C. 


3 P.M. 


9 p.m. 


Approz. 
Mean. 


Corrected 
Mean. 


1844: 
March* 

April - 

May 

June 


o 
-2-42 

27-82 

39-14 

47 20 


o 

ri3t 

35-48 
46-74 
57' 17 


o 
9*13 

42-50 

50-31 

58*83 


o 
2-16 

33-96 

4207 

50-86 


o 
1*64 

34-72 

44-40 

53-52 


o 
2-4 

35*1 

44-8 

53-9 


Spring Quarter - 


- 


28*91 


35*03 


2T-06 


26*90 


27*4 



* The first four days of March are wanting. 

t 1^*02 by the 31 days, which are complete for this hour only. 

The thermometer recorded by Mr. Campbell has been corrected 
for temperatures above 32°, by the uniform addition of 1°, and for 
lower temperatures by the scale already given. The approximate 
mean is that of the observations at 9 a.m. and 9 p.m., wldch in each 
of the other months at this station and at Fort Simpson is below 
the true mean ; probably the correction -f 0°'8, derived from Decem- 
ber, January, and February, will be nearly correct for March, and 
H-0°*4, derived from April and May at Fort Simpson, nearly cor- 
rect for April, May, and June at Lake Athabasca, giving the quan- 
tities in the last column. 
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Mean Temperature of the Air at Fort Simpson^ M*Kenzie*s Eiver,for 
April and May 1844. 



— 


Midn. 


1A.X. 


8. 


8. 


4. 


6. 


6. 


7. 




April • 

my 


e 

87'M 
88'87 




26-18 
86-96 


o 

24-87 
85-86 


o 

20-68 
84*64 


o 

81-87 
85*18 


o 
22-87 

87*91 




28-92 
87-68 


o 
25*67 

89*65 




Meanor4edayi 


82-S8 


81-14 


28-88 


27-86 


28-46 


29-24 


80-20 


82-00 






8. 


9. 


10. 


11. 


Noon* 


1P.M. 


8. 


8. 




April 
May 


o 
28-22 

4£*07 


o 
88-41 

44*01 


o 
85-85 

48-07 


o 
89-80 

61-44 


o 

40*60 
61-40 




41-94 
68-55 


o 
48-14 

68-98 


o 
41-46 

62*78 




Meuiof4edayi 


84'M 


88-18 


41*48 


44-84 


46-68 


47*67 


47*06 


46*68 







4. 


5. 


6. 


7. 


8. 


9. 


10. 


11. 


MMn. 


April - 
Hay* 


o 
40*88 

M-61 




40-00 
51-67 


o 

88-72 
60-48 


o 
86-40 

40-16 


o 
88-81 

46-70 


o 

81-48 
48-68 


o 
29*96 

41-21 


o 
2902 

89-60 


o 
88*48 

44*56t 


Hen of 40 days 


46-28 


46-83 


44-07 


4S-28 


39-48 


87-02 


85*11 


88*81 


87*92 



• From Ist to 25th May. 

t Corrected to the mean of the complete month, at the same average daUy increment of mean 
tempeiatore (0°'80) the mean for May will he 45^*6. 

The observations at Fort Simpson were taken 20*" after the hours 
named 

In the observations of Mr. Keith at Lake Athabasca in I826-69 
referred to above, the mean temperature is derived from the mean of 
the daily extremes ; for the sake of comparison, a similar value 
has been formed for each month in the foregoing tables, and is 
subjoined, together with other approximations to mean value& 
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Table LVIII. 
Various approximettions to the Mean Temperature. 



Month. 


Truo 
Meanly 
Hourly 
Obeer: 
rations. 


Mean 

^^ 
Ex- 

tromeB. 


6A.V. 

6rJC 


7A.3I. 
7PJI. 


8AJf. 
SPJL 


9A.1C 
9P.M. 


lOl.M. 
lOPJC. 


11A.M. 
UPJL 


6 a.m. 

2 P.M. 
10 P.M. 


7AJi. 

8P.M. 
IIPJI. 


October 


21-41 


aVu 


&-87 


&'6S 


»)-76 


2\*07 


&-76 


&-04 


21-75 


&-84 


NQfvomber • 


9-76 


9-61 


917 


9*22 


9-21 


9-4i 


9*82 


10-18 


9-97 


9*89 


Deovnber • 


0-40 


0-67 


0-13 


-0-10 


-0*22 


-0-44 


0*06 


0-80 


0-62 


0-28 


Jamniy 


-»-oo 


-28-64 


-28-84 


-28-68 


-23-96 


-23*80 


-28-12 


-22-38 


-22-83 


-2806 


VMmiiiy • 


4-79 


8*60 


8-92 


8-4S 


8*62 


401 


4*48 


6-02 


4-84 


6*06 


WinterQnar-> 
ter - -/ 


-6-94 


-6-68 


-6-69 


-6-78 


-6*86 


-6-76 


-6*86 


-6-68 


-6-76 


-6-68 


April • - 


88-48 


80-90 


81-82 


80*06 


80-76 


81*94 


82-91 


34-16 


8201 


82-02 


M«j . . 


44-66 


42-86 


4405 


44*40 


44*88 


44*26 


44-64 


45-47 


48*94 


48-97 



It appears^ by the foregoing Table, that the best approximation to 
a true mean, from October to February, is obtained by three equi- 
distant observations, beginning with 6^^ or 7^ a.m. ; the mean by the 
duly extremes, that is to say, the highest and lowest hourly obser- 
vationsy is also a good approximation in October, November, and 
December, but considerably too low in the subsequent months ; the 
mean by the homonymous hours from 6'* to 9^ inclusive, is decidedly 
too low, that of the succeeding homonymous hours 10** and 11** is, 
however, somewhat better. The same remark applies to the months of 
April and May ; the differences from the true mean apparent in the 
latter are, however, considerably longer than those shown in the pre- 
vious months, the mean diurnal curves of temperature having them- 
selves a marked difference arising from the change of season. 

The mean diurnal curve of temperature for the winter quarter at 
Lake Athabasca differs but little from that of the corresponding 
season at Toronto. The mean range is 5*^ " 92 at the former, and 
6®'95atthe latter station ; the coldest hour is the same, 7** A.M., 
and the curve cuts the line of mean temperature in its morning 
ascent at pretty nearly the same time. By simple interpolation this 
epoch will be 9** 53™ at Toronto, and 10** 21"» at Lake Athabasca. 
There is a slight difference in the descending branch, which is pro- 
longed above the mean to the latest hour at the more northern 
station, giving a temperature above the mean at eleven observation 
hours at Lake Athabasca, and at ten only at Toronto. The more 
rapid relative increase in the power of the sun with the advance of 
spring at the more northern station, is evinced by the large amount 
of the mean daily range at Fort Simpson in April and May, namely. 
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19^*715 while for the corresponding months at Toronto it is but 
15° -76. 



Table LIX, 

Mean Temperature for December 1843, January and February 1844, 
at Toronto, also for April and May 1844, for comparison of 
diurnal curves with those given. 



Uean Time 


Hidn. 


lAJC 


8. 


8. 


4. 


6. 


6. 


7. 




Winter Qnarter- 


23-2 


2S-6 


2l-6 


2I-8 


2l-2 


2S-8 


28-6 



28-8 




AprU-Mijsr • 


46*9 


46-2 


41-8 


48-8 


43-4 


43*8 


44*0 


48-6 




]f«MiTime 


8. 


9. 


18. 


IL 


Koon. 


1P.X. 


2. 


8. 




Winter Quarter* 


23-8 


2!-9 


o 
28-1 


2?-6 


2§-6 


2S1 


e 

29*6 


2S*6 




April-Hiy 


46-0 


61*8 


68-2 


64-9 


68-6 


68-4 


68*8 


69*0 




Mfluiinma 


4. 


S. 


8. 


7. 


8. 


9. 


10. 


11. 


Uean. 


Winter Qnarter- 


o 

28-9 


2S-0 


2|-9 


2g-3 


25-7 


2S-8 


2l*9 


84*6 


25*98 


April— Hay 


68-5 


68-7 


66-4 


68-0 


60-0 


46-5 


47-4 


48-8 


60*78 



134 



METEOROLOGICAL OBSERVATIONS. 






tfi's 



i 


1 
1 


i 


9 


So IS s 

is is 9 


9 S 

a ^ 


a 

9 


ass 

9 9 9 


sea 
is 9 s 


i 




;s S3 a > 


a a 


eo 

a 


CO *- 00 

a a a 1 


9 9 9 

Si S3 a 


1 




? « « , 

8 9 13 ' 


lo CO 

9 is 


lO 


s s s > 


-» •» ^ 

9 s a 


i 
1 


1 


1 


{5 S ^ 

as as s 


So 


s 

S3 


8 ;s s s 
a a a a 


a 8 


1 


00 


f * s ' 


1 1 




•999 

s • *» S 


a ^ s 


1 




-» « « , 
a 9 9 1 


s ' 


o 

9 


iH 00 « M 

9 a a « 


a ' 9 


i 
tz 

< 


i 


1 


o 
1 


s ss s; 
1 ? 7 


1 


9 


« a « 
• ? ? 


S S3 6 

a t s 


J 


•0 

1 




a ^ 

1 




7 ' f f 


a» o tt 


1 




o 1 »• >«• 






SI • 1 

1 


M 1^ lO 

7 ^ is 


1 


1 


d 


S S 9 S 

7 i t ^ 
' 1 ' 1 




T 


s a a s 
f a i ? 


a ;ii 
a 7 


J 


.1 


.H © 0» fc- 

^ a Y 8 

1 1 ' 1 


1 




00 e 00 «o 


V\ 


1 


.1 


<D CO eo lo 

t T ? 7 


1 n 

1 


91 

a 

1 


00 « «0 « 

? s t T 


i 1 


1 

i 


1 






53 '^ 


a 


^ 1 


g a a 


i 


«« 

1 


oo 1 M O 






« f 7 a 


9 9 9 

??? 

• ? *- 

«« o o 

1 


'J3 


«o an 09 

a ' a s 


CO i> 

a s 




p 1 • t* 
a 1 .. « 


t 


1 


s 

'53 




a ^ 

55 55 


S3 


^ a S3 

«0 CO ^ 


a s ^ 
^ s « 


J 




s a > a 


s is 


en 




00 r^ -^ 

• • io 


i 




*- • ? , 
^ a a 1 


a s 


a 


? • r , 

o a» »« i 


? ? • 

• a 9 


i 


1 


• i 


1 1 1 1 


1 1 


I 


i 1 1 1 


I 1 1 


J 


.1 


1 1 1 1 


1 1 


1 


(ill 


t 1 1 


1 


ol 


1 1 1 1 


1 1 


1 


1 1 1 1 


1 i 1 


1 


r4 


M ea « lO 


« 1^ 


00 


• s s a 


9 S S 



METEOBOLOGICAL OB8£ByATION& 



135 



I 






s s 



s $ $ 



I I 1 



1 I I t 1 



''Q 9 S 



09 M 00 

is 8 a 



sg 9 



i I t i I I I 



^g £2 g 



ifH lO lO 

« S 8 



8 « 



I i I I I I I 



§ 



I 



8 S SS S 

8 e ip 9 



s e 



9 8 



3 9^ 

8 s ia 



8 e 

9 ^ 



I' 



iH lo ^ eo 

''S; ^ 8 6S 



8 s; 



a» «ft M 

8 is 8 



8 ' 8 » 



•« eo o 



S S S 9 



9 ^ 



8 S S * 8 e 



S 8 8 



£ £ s 
s ^ is ^ 



^ & 8 



8 9 S 

o i^ «o 



1 I 



M 09 e 



CO lO a» rj 



to o 

I I 



1 1 



-# iO 

*»« is 



*o M 00 

8 8^ 



CO »«> eo 
•0 ^ ^ 



i I 



i 



r: So 8 s 



''S 8 
t I 



8 So 

I I 



8 9 

8 

I 



I 



S s; 3 

^ is 8 
I I I 



9 s 

? t 



8 ^ 



«0 CD fe« 



'S 8 
I t 



IS 8 

I I 



e iO 

I I 



eo to e» 



9^8 
II I 



ql ■ 8 
I I 



S 8 



ao <« to o 



oio 00 

' 7 



8 8 

I !_ 



8 

I 



SS 8 8 

I I I 



I 



I 



I 



I 



So SS S 

^ o 0» 

I I 



S 8 8 8 



8 



tt <D « tt 



a ;3 9 
I t I 



Its 

I 



lO IO f-« 



S » 



M 00 M 



1 t 



«1 00 1^ <« 



I « 

I 



^ 8 

Og 00 



8 8 8 9 8 S 



SS 8 ?S 

aO M *o 






S t 



<« IO « »• 00 

^ to 00 ao M e 






o>« O o 



S 8 



8 SS 

<>8 S3 



S ^ 
k 8 



8 



Si 8 8 

in a t 



9 8 

a 8 



«8 K 



8 8 



0« IO iH 



S S 9 



O >• i-l 



a s 



IO IO 

^9 k 



8 8 8 9 
? «S 8 SS a 



g 8 a 
8 a 



0« IO CO *« 

^ ' ii a a 

Ss 8 8 8 SS 



136 



MBTEOSOLOGIGAL OBSERVATIONS. 



The foregoing Tables show a remarkable prevalence of cold in 
January 1844 at Lake Athabasca; the mean temperature for that 
month differs by no less than 23^ from that of December, the one 
being probably above, the other below, the normal mean temperature, 
and the mean for the hours of 1**, 2\ and 3** P.M. is 31® lower than 
that for the corresponding hours of February. A similar state of 
things prevailed at Toronto, where we have the mean temperature 
for December 1843, 30^ "8, and for January 1844, 20® '7, difference 
10®' 1, the means for those months by the observations of twelve 
years being respectively 27® *0 and 24® '5, difference only 2° '5. 
We have also in the same month the extraordinary difference of 
62® '3 of temperature in the course of fom* days, the thermometer 
having indicated —47® '7 Fahrenheit at 7 A.M. on the 25th, and 
+ 14®* 6 at 2 A.M. on the 30th January ; but this is not the whole 
range in the month, and is indeed exceeded by a change of 64® '9 
between 3 p.m. on 22d March and sunrise on the 25th, when the 
temperatures observed were 42® ' and — 22® ' 9 respectively. For the 
purpose of comparing exactly the fluctuations of tcmperatm-e at 
these northern stations with those of Toronto, the situation of wliich, 
on a peninsula formed by three of the great lakes, gives its climate some- 
what of insular characteristics, I have taken the differences between 
the highest and lowest observation of each day, and found the- mean 
value of the daily range thus shown, precisely as was done for the 
corresponding ranges of the magnetical elements, Tables I., IV., 
and XV. These values, and some other particulars in aid of tliis 
comparison, are contained in the next Tabic. 



Table LXI. 
Comparison of Range of Temperature. 





Mean d&ily Bangc. 


Extremes in each Month. 




184M. 


Toronto. 


Athabasca. 
Fort Simp. 


Toronta 


Athabasca, Ac. 






Max. 

o 


Min. 


Diff. 


Max. 


Min. 


Diff. 






o 


o 


o 


o 


o 


o 


e 




October 


e 15-0 
t 16*2 


— 


63-4 


250 


3S-4 


— 


— 


— 


The whole month. 


15'* 


67-8 


26-0 


31-8 


49-9 


-7-6 


67*5 


The 16th to the Slsi 


November • 


12-0 


11-9 


51 -C 


15*4 


3G-2 


32-7 


-9-4 


42-1 




Doccmber - 


10-2 


18-4 


41-4 


4*2 


37-2 


85-3 


-35-3 


70-6 




Januaiy 


W7 


10*4 


450 


-8-0 


51-0 


14-6 


-47-7 


62*3 




Pebroary - 


15-5 


25-4 


47 -C 


1-2 


lC-4 


37-5 


-82-1 


C9-6 




llwch - - 
April - 


26-1 
28*4 




50-7 
75-0 


10*9 
21-1 


39-8 
53-9 










27-0 


68*0 


-8-8 


71*8 




Hay - - 


28*0 


28-8 


78-0 


29-3 


48-7 


72-5 


12-6 


89*9 
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Winds. 

The Direction of the Wind was entered by estimation at each 
hourly obseryatiqn, and its force expressed in words. The number of 
winds from each half quadrant are given in the next Table, where 
the column North includes N.by W,, N.N. by E., and N.N.E., and 
so on roimd the circle. The azimuths actually entered were magnetic. 
This arrangement was adopted to take advantage of the convenient 
guide furnished by the arrangement of the buildings in Fort Chipe- 
wyan, which all ran within half a point of north and south or east 
and west by compass. They have been converted into true direc- 
tions, by subtracting two points from each, being the value of the 
magnetic declination less 5^, the amoimt of the deviation of the 
lines to the west of magnetic north. In similar circumstances it 
will be found preferable to establish a permanent guide of some 
simple nature to the true directions. 



Table LXIL 
Number of ObservcUions of the Wind from each Direction. 













At Ijiko Athabasca. 






At Fort Simpson. 


Diroctioii 


















of 
thoWind. 


By Hourly Olncrvation. 


By Four Ob- 
servations daily. 


Winter 
Quarter. 


Spring 
Quarter. 


Tlie 
whole 
Period. 


By Hourly 
Observatic^ 




Oct. 


Kor. 


Doe. 


Jan. 


Feb. 


Star 


Apr. 


May 


June 


Apr. 


Maj 


Total. 


y. 


« 





8 


25 


32 


9 


21 


34 





19 


66 


63 


157 


73 


71 


144 


N.£. 


• 


68 


92 


83 


00 


126 


26 


17 


28 


29 


290 


71 


659 


6 


6 


11 


E. 


• 


16 


22 


78 


84 


14 


1 




3 


18 


126 


6 


186 


63 


66 


109 


S.B. 


• 


9 


M 


33 


10 


8 


2 




1 





61 


10 


124 


160 


164 


304 


S. • 


• 


1 


86 


39 


7 


2 







4 


9 


48 


12 


106 


4& 


41 


83 


S.W. 


. 


26 


14 


11 


23 


17 


13 




8 


16 


51 


27 


134 


24 


13 


87 


w. 


• 


84 


8 


83 


106 


7 


6 




6 


6 


146 


21 


214 


20 


6 


26 


N.W. 


• 


3 


83 


02 


63 


65 


14 


01 


26 

85 


14 


210 


23 


300 


61 


32 


93 


WindB 


- 


156 


267 


394 


365 


238 


83 


109 


997 


238 


1,789 


428 


379 


807 


Calms 


• 


180 


367 


208 


262 


338 


26 


29 


SO 


7 


808 


94 


1,441 


172 


126 


207 



Allowing the usual value to each descriptive term (Toronto, 
voL 1. xcii.) wc have the total pressure from the several quarters, as 
follows : 
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Taule LXIII. 
Sums of the Pressures Jrom each Quarter by estimation, in Pounds upon 

the Square Foot 



Direc- 
tion of 
Wind. 


At Lake Atbatouca 184S-4. 


Toronto, 
Oct. to June. 




By Four Observations 
daily. 


Winter 
Quai^ 
ter. 


Spring 
Quar- 
ter. 


The 
whole 
Period. 
Oct.to 
June. 


No. of 
Wlnda. 


iy>tai 

Pttsa- 




Oct. 


Nov. 


Dec 


Jan. 


Peb. 


Mar. 


Apr. 


Mv. 


June. 


tare. 


N. 


lbs. 
00 


lbs. 
25*3 


lbs. 
66*4 


Ib9. 

16*7 


lbs. 
8*0 


lbs. 

14-7 


lbs. 
46*8 


lbs. 
2-6 


lbs. 

68-1 


lbs. 
90*1 


lbs. 
63*5 


lbs. 
2870 


867 


U>s. 
274-6 


N.K. 


122-8 


206*4 


203*7 


166*4 


267*6 


603 


4-9 


7-8 


84-1 


716*7 


630 


U99-8 


220 


164-8 


£. 


61-0 


31*6 


203*2 


80*0 


31-9 


8-0 


0-6 


0*6 


61*6 


406-1 


4*1 


683*8 


680 


485-4 


6.£. 


860 


181*6 


71*8 


68 


7*2 


0*4 


20 


0*2 


0*0 


84*0 


2*6 


804*4 


838 


96-2 


8. 


1-5 


181*0 


171*6 


21*0 


7*0 


00 


6-9 


l-l 


18*9 


199*6 


7*0 


407*9 


456 


84ff-4 


S.W. 


WO 


36*6 


»*0 


68*8 


27*8 


28-8 


1-2 


1-9 


61-5 


116-4 


81*4 


886*8 


407 


369-2 


w. 


126*9 


36*6 


30-4 


64-9 


38*0 


9-6 


21 


1-3 


18-2 


133*3 


180 


887-9 


486 


440*4 


N.W. 


7-6 


18*1 


206-4 


116*6 


81-0 


21-5 


50 


7*6 


148*0 


401*9 


321 


608*6 


640 


8»-7 


Sums 


437*6 


718*8 


1160*4 


517-4 


468-6 127*8 


66-9 


230 


426*4 


2146*0 


216*7 


8888-7 


- 


- 



On comparing the results contained in the foregoing Tables with 
those of the corresponding period at Toronto, it is observable that 
the proportion of winds from the north-east is much greater at 
Lake Athabasca than at the more southern stations ; at the fiormer 
the great preponderance, whether we regard nmnber or total pres- 
sure, is from that quarter ; at Toronto, on the contrary, it is from the 
north-west, Kesolving the total pressures in the four cardinal direc- 
tions, and obtaining a general resultant, it appears that the following 
are the equivalents of all the winds at the two stations for the period 
under comparison : 

Table LXIV. 



The Wind. 



Lake Athabasca. 



Winter 
Quarter, 
1843-4. 



Spring 

Quarter 

1844. 



The whole 
Periixl. 



Toronto. 



Winter 
Quarter, 
1843-4. 



Spring 

Quarter 

1844. 



The whole 
period. 



Mean Pressure 
Resultant Direction - 



Ibt, 
I'lO 

N. 41«>E. 



lbs. 
0*61 

N.40W. 



lbs. 
1*22 



lbs. 
0*56 



N. 4SOK. N.510W. 



Corresponding or 
sultant Pressure 



Ke-l 
' -J 



lbs. Ihi. 

0*39 0*28 



lbs. 

028 



lbs. 
0'\6 



lbs. 
037 

N. IQO E. 

fhs. 
006 



Ws. 
0-46 

N740W 

lbs, 
0*08 
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Thus it appears that the prevalent winds at Toronto and Lake 
Athabasca belong to different and nearly opposite systems ; a north- 
westerly current preponderates in the lower latitudes (43° 49'), a 
north-easterly current^ inclined to the former at an angle of about 
117°, prevails in the higher one (58° 43'.) The general fact of a pre- 
valence of N,E. winds is stated in the Meterological Register by 
Mr. Keith for 1825-1826, which has been before referred to. 

The Mean Force appears to be considerably higher at Lake Atha- 
basca than at Toronto. 

There is but little correspondence between the winds observed at 
Fort Simpson in April and May and those recorded at Fort Chipc- 
wyan at the same time ; at the former station half of the total num- 
ber of winds was from the east and south-east, at the latter the 
same proportion was from the north and north-east, but the period 
of comparison is too short for any conclusion to be drawn from the 
observations, A local phenomenon of interest was observed several 
times at Fort Simpson, in the rapid rise of the temperature of the 
air when the wind changed to the south-west from an easterly direc- 
tion. It appeared as if the warmer air of the Pacific Ocean were 
transferred across the neighbouring ridges of the Rocky Mountains, 
with little loss of its temperature. Thus we have April 3** 10"*, 
wind S.E., temperature 34"" 5; 3^ 11**, wind S,W., temperature 
39** ' 5. Again, April 25^ 5**, wind S.E., temperature 43° ' 5 ; 25^ 6**, 
wind S.W., temperature 58** *0. Again, April 29''5'*, calm, tem- 
perature 39** "5; 29** 6% wind S.W., temperature 48° '5. Lastly, 
May 8^* 8S wind S.E., temperature 53*** 7; 8** 9^ wind S.W., 
temperature, 56** ' 7. 

AUROBA BOBEALIS, WeATHER, &C. 

Owing to the unavoidable circumstance that only one observer 
could be on duty at a time during the night, whose attention was 
required by the magnetic disturbances, which accompanied most of 
the more active displays of the aurora borealis^ the notices of that 
phenomenon are less full than could be wished, notwithstanding the 
great desire that was felt to do justice to so favourable an oppor- 
tunity of studying it. The three magnetometers were commonly 
observed on these occasions in succession, with an interval of one 
minute between them ; it was considered an object in general to 
miss a reading as seldom as possible ; consequently, although the ob- 
servation was usually an instantaneous act, as the magnets being 
suspended in heavy copper boxes were seldom in vibration, there 
was, notwithstanding, barely time for the observer to step out of doors 
after one of them, take a survey of the sky, and return to his place 
before the next, repeating the process if necessary, until the parti- 
culars required were collected. The same circumstance led to an 
abbreviated mode of description^ which is to be regretted, but it 
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should be stated that the actual notes taken at the time have been 
carefully adhered to in the descriptions at the end of this chapter, 
with no other alteration or expansion than appeared absolutelj 
necessary to make them intelligible. It must be added, that less 
stress was laid upon particular features and changes of aspect, or 
position, than would have been suggested by a better acquaintance, 
on my part, with what had been recommended in observations of the 
kind. Having been previously employed in the tropics, and passed 
but one winter in Canada, my attention had not been much given 
to the subject, nor was I provided with any such invaluable text- 
book for this class of observations as the report of M.M. Lottin, 
Bravais, and Martins, of the Commission du Nordy 1839, has since 
supplied to Arctic observers. A definite sense was attached from 
the first to each descriptive term employed, and I took p^ns that 
they should be used as much as possible alike by myself and assis- 
tant (Serjeant Henry.) Certain convenient signs or symbols were 
also fixed on to denote, without verbal description, particular forms 
of aurora, very much as those of Mr. Howard are used to denote 
forms of cloud. These were always used in the colmnn of the 
register appropriated to remarks on the weather, but a place was 
also provided for more detailed descriptions. Some of the terms and 
distinctions, such as striated^ serpentine^ although suggested quite 
independently by the forms of aurora which presented themselveSi 
I* have since found more or less used by others, a satisfactory con- 
firmation of their applicability. 

In the descriptions which follow, then, the term streamer is con- 
fined to lines of light in rapid motion, appearing and reappearing 
suddenly and in any part of the heavens, but directed towards the 
zenith ; they were frequently unconnected with any large body of 
stationary light. The tenn stricBy striated^ refers to a peculiar ap- 
pearance, sometimes seen in arches and even in detached masses and 
the larger streamers, an arrangement of the whole body of light in 
fine parallel lines, directed towards the zenith, and presentmg the 
appoaruace of wool or cotton combed out; this was considered at the 
time to indicate a more active state of the electric forces than 
existed when it was wanting,— to be, in other words, a higher form of 
devcloiimcnt. The terms beams, streaks, bands, were used to indi- 
cate long narrow portions of light, not sensibly in motion, the last 
being confined to those which crossed the magnetic meridian nearly 
at right angles. The term serpentine motion was employed to denote 
cliaogcs of outline different in character from the direct rectilineal 
- ^'-^n of streamers, but resembling the changes of the folds of a 
Plates A. and B. of the admirably faithful Atlas of Auroras, 
3d in connexion with tlie report above referred to, exhibit 
y the features described by the terms striated and serpentine ; 
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save that the vertical diviBions are considerably more strongly marked 
than the writer is conscious of having seen them. The tenn cirrous 
aurora indicates light detached patches, scarcely distinguishable in 
form from* cirrous clouds. Lastly, awrora/ haze denotes a luminous 
appearance, usually In the northern quarter, without definite form 
or boundary, and sometimes also the vanishing light of other descrip- 
tions of aurora. The reference (a) is given to this appearance in 
the abstracts as well as to the more definite forms. 

The relative brilliancy is generally indicated by figures. Thus, 0*6 
represents the faintest description of aurora; 1, faint aurora; 2, mo- 
derately bright am-ora, and what in low latitudes would be consi- 
dered bright ; 3, decidedly bright ; 4, the brightest and most perfect 
displays. Very few exhibitions were considered to come up to the 
last class ; of these, the principal one was not observed at Lake Atha- 
basca, but at the Painted-stone Portage near Lake Winnipeg, on 
the 7th August 1843. Much of the comparative brilliancy of the 
displays however depends on the absence of moonlight, a circum- 
stance which was not sufficiently taken into account at the time. 
The dates of the changes of the moon arc given in the register for 
reference. The elevation of arches was observed with a wooden 
quadrant and plummet. The directions given are magnetical, the 
declination being 28° E. More or less aurora was seen on 49 out of 
116 nights of observation at Lake Athabasca. There was no night, 
properly speaking, at Fort Simpson after the 16th April, the latest 
date at which the sun sinks in that latitude as far as 18° below 
the horizon ; nevertheless, the aurora was seen on twenty-four out of 
thirty nights of observation between the 1st April and the 6th May. 
After the last-named date, as the brightness of the twilight made it 
very difficult to distinguish between light cirrous clouds and patches 
of aurora, it did not receive much attention, and was not again seen 
up to the close of the observations on the 25th May ; it is, however, 
quite possible that close attention would distinguish aurora occa- 
sionally, by its motion, to a much later date, as it has been seen in 
early evening and morning twilight in lower latitudes, and was un- 
doubtedly seen at Toronto in fall daylight, on the 29th September 
and 2d October 1851. It appears to have passed the zenith, when 
last described, on the 6th May, at about 13'* 15™ of local mean time, 
when the sun's centre was 9^ 47' below the horizon, consequently, if 
its distance from the earth upon that occasion exceeded fifty geo- 
graphical miles, it must have been within the sphere of the sun's 
rays. For want of corresponding observations elsewhere, there are 
no data for computing the height of any of the displays, but I avail 
myself of this opportunity of stating, that the impression conveyed 
to the senses upon many occasions was altogether opposed to the 
idea of the seat of the display being so distant as it seems to be in 
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lower latitudes. Those who have travelled in mountainous coun- 
tries must have frequently observed the passage of clouds at a short 
distance above their heads, and remarked, that without the aid fur- 
nished hj neighbouring peaks and rocks, there is the most convincing 
proof of the nearness of the cloud afforded by the manner of its 
motion, the sensible unfolding of masses of vapour, by the distinct- 
ness with which every detail of its form is seen. Precisely of the 
same nature is the evidence frequently given to the senses in high 
northern latitudes of the nearness of an aurora, and the universal 
belief of the fact among those who witness it perpetually, must be 
allowed to weigh somewhat in the same scale. This inference also 
is not irreconcileable with the results of actual measurement in 
Europe and the United States, if we suppose that the circumstances 
which favour this phenomenon occur nearer the earth in high than 
in moderate latitudes. 

It is important to observe that every night on which aurora was 
recorded at Christiana in Norway, during the periods of observa- 
tion under discussion, by M. Hansteen {Mem. de VAcad, Royale de 
Bruxelles, torn, xx.) coincides with one of the dates of observation 
at Lake Athabasca or Fort Simpson ; there are, however, but eight 
of the former and one of the latter, namely, October 24th, Oc- 
tober 26th, December 8th, 1843, January 8th, January 16th, Ja- 
nuary 22d, February 17th, and April 17th, 1844. It would appear 
by the descriptions of M. Hansteen, that the phenomenon was gene- 
rally more perfectly developed at the American than at the European 
station, although the latter is about 1° more to the north. There 
are no observations of aurora recorded at any of the Russian stations 
or Siberian stations, and but five at Sitka, all, except the last, noted 
f\Afaible; the dates of these are October 15th, October 19th, 1843, 
and April 16th, 1844, all coinciding with northern observations, and 
March 7th and 28th, when no observations were made. Of the ob- 
servations at Makerstoun in the same periods, seven coincide with 
observations at our two stations, namely, October 16th, October 26th, 
November 2d, November 13th, April 5th, April 10th, April 17th. Of 
the remaining Makerstoun dates, twelve in number, observation was 
impossible from clouds on nine ; at two the brightness of the twilight 
equally prevented it ; there is but one (when traces of aurora alone 
nrc recorded at Makerstoun,) upon which observation seems to have 
been poKsible, and no aurora occurred at Lake Athabasca; this date 
i-t Janunry 5th. Such a result is the more remarkable, as the displays 
t*f the jusrora at Lake Athabasca w^ere probably of considerably less 
thun iiYiMMge frequency and brilliancy. The winter of 1843-4, in 
tipifiion of residents in that part of America, was remarkable for 
^beeoce of this phenomenon, as it was in lower latitudes. 
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The following list of ObservationB, made in 1850-1 by 
denon, C.F., at the same station, supports such an 


Mr. J. An- 

opinion. 




Number of 
Nights observed. 


Aurora seen. 


Observations 
impossible. 


1850, Nofcmber . 
„ Deeember 
„ Jamury 
„ Febniaiy 

: April 


34 
31 
31 
28 
31 
SO 


11 
19 
20 
21 
19 
19 


11 

9 

7 

7 

11 

10 




175 


109 


55 



Comparing similar periods, Noyember to February ; it appears in 
this case to have been seen on 89 per cent of the nights when obser- 
vation was possible. In the season of 1843-4, the proportion was 
71 per cent. 

The number of observations at Toronto from the 16th October 
1843 to 28th February 1844 was also unusually small It is only 
recorded at four hours of observation in that interval, namely, Oc- 
tober 19** 17S December W 14^, and January 24* 17**, and 18" Got- 
tingen. To these may be added October 20th, October 21st, and 
February 4th, from the reports of the Regents of the University of 
New York, and December 12th from the record of Mr. Herrick of 
Newhaven. The latter indefatigable observer, however, recorded 
suspicions of aurora on November 25th, 26th, 27th, December 10th, 
January 8th, 13th, and April 24th. The whole number of positive 
observations, however, in this period amounts to seven only, a num- 
ber considerably below the average, which for Toronto alone, from 
1840 to 1850 inclusive, is between eleven and twelve. 

There are only four instances of aurora recorded at Lake Atha- 
basca so soon after sunset or so shortly before sunrise as to come 
within the period of evening or morning twilight. On the 16th 
October it was visible at 6 a.m. in the east, very faint, and a portion 
almost imperceptible in the zenith ; at this hour the sun was only 
6^ 44^ below the horizon, and if the elevation of the aurora in the 
zenith exceeded twenty-four geographical miles it must have been 
within the sphere of the sun's rays. It was seen at the same hour 
on the 23d November as a faint light in the north-west, but at this 
time the sun was 16° 9^ below the horizon. It was again observed 
at 6 A.M. on the 29th^ the sun being at the time IT* 20^ below the 
horizon. Lastly, it was seen at 6 p.m. on February 6th as a faint 
arch, the elevation of which is not recorded, and probably did not 
exceed 4° or 5** ; the sun was at this time 11® 26' below the horizon. 

There are also a few instances of its being seen very soon after 
twilight ended, or immediately before its commencement. The 
relative frequency of the phenomenon at different hours of the night 
is shown by the next Table. 
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All the hours contained in the foregoing Table may be considered 
as hours of darkness^ except 6 A.M. and 6 p.m. for a short period at 
the beginning and end of the series, and this will be compensated by 
the longer absence of daylight in mid-winter. The sun rose at Lake 
Athabasca on the 16th October at 6*" 43"* A.M:., and set at 4*" 49™; 
morning twilight began at 4** 6", and evening twilight ended at 
7^ 22° ; all of mean time. On the 28th February the sun rose at 
7** 6™, and set at 6^ 19° ; morning twilight began at 4*^ 31°, and 
evening twilight ended at 7" 54". Hence, if the development of 
auroral light have no relation to the hour of the night, in other 
words, no diurnal law, we should expect to find the observations 
nearly equally distributed throughout that period. It is at once 
apparent that such is not the case ; the number under the several 
hours increases from 6 p.m. to midnight ; there is a great excess at 
midnight and 1 A.M., after which the numbers diminish down to 
6 A.H. The result is the same, if instead of counting the number, 
we allow weight according to the relative brilliancy of the displays, 
using the scale already explained ; but as the necessary observations 
were not made on the spot to determine, with any precision, the in- 
tegral value of the auroral light developed from hour to hour, any 
estimate foimded upon that scale is necessarily vague. However, 
taking the numbers as they stand, and supplying them by estimation 
from the descriptions, where they are wanting, they sufficiently con- 
firm the present conclusion. The totals for each hour are added in 
the last column of the Table for Lake Athabasca. 

There is a great difference in the total number of observations 
recorded in the different months, indicating a less average duration, 
as well as a minimum of frequency, at the winter solstice. Allowing 
that the aurora might have been seen upon half the occasions when 
it is entered as partly clouded, the proportion of observation hours 
in which it was actually seen, bears the per-centage shown in the 
following Table, to the nimiber of favourable hours : 





ToUl Number 
of 


Aurora leen. 


Ob^erTations 
impossible. 


Per-centage of Hours 
of Observations 




Nights. 




to favourable Hours. 


184S-4. 










In October 


16 


9 Nights. 


7 Nights. 


0'521 




NoTember 


26 


10 „ 


13 „ 


0*24 




December 


25 


s „ 


12 » 


0-08 


0*266 


January 


26 


15 „ 


10 „ 


OSO 




Febmarj 


25 


10 „ 


11 .. 


0*24, 




April . . 


S5 


21 n 


7 H 


029 


May 1 to 6 


6 


3 n 


1 n 


— 



Thus it appears that aurora was visible, in the winter of 1843-4, 
at Lake Athabasca, at about one fourth of all the hours of obser- 
vation when it was possible to see it 

L 
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On April 18, at Fort Simpson, which is the mean date of auroral 
observations, the sun rises at 4^ 34"" a.m., and sets at 7^ 26"" p.m.^ 
App. T. ; and from 8 P.M. to 4 iuM. inclusive, have been taken as 
the limits of darkness for the whole period. 

It may deserve remark that the month of December, when it iv^r 
least frequent, was a remarkably mild one, and January an unusuaiSf 
cold one. 

If the re^on in which the auroral development takes place be 
entirely beyond the limits of the atmosphere, as is commonly sup- 
posed, it is difficult to conceive any direct connexion between the 
aurora and the state of that medium, but this question may perhapa 
be regarded as not finally settled, and it may be worth while to 
examine the accompanying meteorological features. The first which 
will be noticed on referring to the meteorological register, is the 
apparent connexion between the occurrences of aurora and a state of 
calm. It appears by Table LXIL, that the proportion of hours 
entered as cahns, to those of sensible winds, is 1,340 to 1,420 or 94 
per cent., whereas the entries accompanying aurora are as follows : 



Hourly ObservatioM of Aurora. 


Lake 

Athabasca. 


Fort 
Simpson. 


Total. 


With High Winds . - , . 

With Light Wind. 

With Calm - - - - 


81 
S8 
97 


5 
10 
36 


26 

48 

133 



Showing a great preponderance under calm. In order to ascertain 
whether this could be due to a greater average freedom from cloud 
under such circumstances, separate abstracts have been formed of 
the proportion of clear sky accompanying entries of cahn and wind. 
The result is, that the sky was on the average clearer in calm weather 
than during winds, but in a materially less proportion than is required 
to account fully for the excess of aurora under calms. The average 
of clear sky for the thirteen hours included in Table LXV. is— 

Under winds, 0*354 

Under calms, 0*459 
With respect to prevailing winds, it will be noticed, in the same 
way, that a much larger proportion of the accompanying winds con- 
tdn easting than westing, and if we admit that the state of the 
atmosphere may have something to do with the phenomenon, it 
would follow that the conditions favourable to it, at Lake Athabasca, 
are derived rather from the side of the Atlantic, or from Hudson's 
Bay, than from the warmer side of the Pacific 
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Table LXVL 

General Statement of the prevaiKng Winds accompanying Aurora 
at Lake Athabasca, 





The Six precediag 
Hours* 


Accompanying Aurora. 


The Six succeeding Hours. 


Dite. 










Mean Time. 


Preraaing 


Descrip- 


Fre?ailing 


Descrip. 


PreYailing 


Descrip- 




Wind. 


tion. 


Wind. 


tion. 


Wind. 


tion. 


1843: 














Oct. 15 


— 


Calm. 


— 


Calm. 


— 


Calm. 


n 16 


.— . 


Calm. 


— 


Calm. 


E.N.E. / 

r abyE. 

\ E.NJL 


Light 
Fresh. 


n 20 


— 


Calm. 


— 


Calm. 


light 
Fresh. 


n SS 


W.N.W. 


High. 


.^ 


Calm. 


— 


Calm. 


n 26 


— 


Calm. 


\ s.aE. 


Calm. 
Fresh. 


E.8rE. 


Calm. 
Light 


,• 28 


E.N.E, 


Light. 





Calm. 


No ohservation. 


« 3l{ 


N.E. 
S.E. 


High, 
v. High. 


} &E. 


V.High. 


r E.aE. 1 
1. W.N.W. J 


High. 


NOY. 1 


S.byW. 


Frash. 


E.N.E. 


Mod. 


/ E.N.E. \ 

1 aaE. / 


High. 


n 2 


S.&E. 


Light. 


r — 
I aaE. 


Calm. 
High. 


aaE. \ 
aaw. J 


High. 


9* 9 


„_ 


Calm. 


_ 


Calm. 


— 


Calm. 


„ IS 


— 


Cahn. 


— 


Calm. 


r E.N.E. 1 

1 aaE. / 


Light 


f» n 


_^ 


Cahn. 


.^ 


Calm. 





Calm. 


- »{ 


S.&W. 


Calm. 
Light. 


KE. 


Calm. 
Fresh. 


} E.N.B. -[ 


Fresh. 
Idght 


>. 27 





Calm. 


— 


Calm. 


— 


Calm. 


« 28 


— 


Calm. 


r w.aw. 
1 aaw. 


Light 
High. 


} - 


Calm. 


H 29 


— 


Calm. 





Calm. 




Fresh. 


Dee. 9 


._ 


Calm. 


-. 


Calm, 


No observation. 


» 13 


RS.E. 


Light. 


E.aE. 


Light 


E.aE. 


Light 


H 15 


S. 


Light 


— 


Calm. 


/ S byE. 

1 N.N.W. 


Fresh. 
Light 


.• 22{ 


S.S.E. 
E.N.E. 


High. 
Fresh. 


} ^ 


High. 


r E. \ 

\ E.N.E / 


High. 


H 26J 


s.aE. 


Calm. 
V. Light. 


} - 


Calm. 


aK 


V. Light 


1844: 
Jan. 8 


N.R 


Light. 


; N.E. \ 

\ E.N.E. / 


Light 


E.N.E. 


Light 


M 9 


W.S.W. -[ 


V. Light. 
Calm. 


} "^ 


Calm. 


— 


Calm. 


. .={ 


as.w. 

W.N.W. 


V. Light 
Frenh. 


} '• { 


V. Light 
Fresh. 


W.N.W. \ 
N.W. by W./ 


Fresh. 


n 16 


N.W. -[ 


Mod. 
High. 


1 N.W. 


Mod. 


N.N.W.. 


Fresh. 
High. 


« n 


W.N.W. -[ 


Light 
FreUi. 


1 N.N.W. 


Mod. 


r N.N.E. 


High. 
Light 


« 18 


N. 


Light 


f N. \ 
\ W.N.W. / 


Light 


W.N.W. 


Light 


>« 19 


„_ 


Calm. 




Calm. 





Calm. 


n 21 


No obaerration. 





Calm. 


... 


Calm. 


9f 23 


N.N.E. 


Light 


... 


Calm. 


— 


Calm. 


» 24 


^_ 


Calm. 


— 


Calm. 


^m 


Calm. 


,• 26 1 


W.N.W. 


High. 
Cahn. 


W.N.W. 


Light 
Calm. 


} - 


Calm. 



L 2 
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Table LXVIL — continued. 







The Six preceding 
Hour*- 


Accompanying Aurora. 


The Six succeeding Hours. 


D 


Bte. 
Time. 














Mean 


PMrailing 


Descnp* 


Prevailbg 


Descrip- 


Prevailing 


Descrip- 






Wind. 


tion. 


Wind. 


tion. 


Wind. 


tion. 


1844: 














Jan. 


28 





Calm. 





Calm. 


— 


Calm. 


9* 


SO- 


W.N.W. 


Light 
Calm. 


} - 


Calm. 


— 


Calm. 


W 


31 


— 


Calm. 


E.S.E. 


Light 


E.N.E. / 


Light 
Fresh. 


Feb. 


5 


N.N.W. 


Light 


N.N.W. 


Light 


— 


Calm. 


ft 


7 


— 


Calm. 





Calm. 


— 


Calm. 


ft 


11 


Noobsenr 


ation. 


— 


Calm. 


r N.E. 


V. Light 
Calm. 


»» 


12 


E.N.E. 


Light 


E.N.E. 


Light 


— 


Calm. 


n 


19 


— 


Calm. 


— 


Calm. 


N.N.W. 


T. Light 


*9 


15 


— 


Calm. 


— 


Calm. 


— 


Calm. 


19 


16 


— 


Calm. 


W.S.W. S 


Mod. 
High. 


1 W.S.W. 


Light. 


99 


17 


W.S.W. 1 


Freah. 
Mod, 


• — 


Calm. 


N.N.W. 1 


High. 
Mod. 


9t 


20 


N.N.W. 


Mod. 


_ 


Calm. 





Calm. 


f» 


21 


N.E. 


High. 


E.N.E. 


Mod. 


— 


Calm. 


99 


26 


W.N.W. 1 


High. 
Mod. 


• — 


Calm. 


— 


Calm. 


99 


28 


""" 


Calm. 


"~" 


Calm. 


"" 


Calm. 



It is to be regretted that the observations are deficient as regards 
the azimuth of arches, and other displays, or their relation to the 
magnetic meridian ; this particular is always too vaguely expressed, 
and frequently not noted at alL Careful observations of the point 
of convergence of streamers in the few instances in which they 
formed a corona, was also overlooked, which however arose chiefly 
from an exaggerated expectation of something better defined and 
more regular than ever presented itself. 

The most frequent form of the auroral development was the simple 
arch ;* these arches in many instances underwent changes and 
assumed other forms, but probably in almost every instance the first 
definite form assumed was of this class. If we classify the entries at 



* Mr. Roderick Campbell, an officer in the service of the Hudson's Bay Company, k6|)t, 
at mj request, a meteorological register at Frances Lake, on the west side of the Bockj 
Moontains, situated about latitude 61'' SCX, longitude 129"* W., from November 1844 to 
April 1846. This register comprises 13 months of observations of Aurora Borealis, 
exclusive of the Midsummer half year, when it could not be distinguished. It was seen 
on 66 evenings of that period, and is described as an arch in 41 of the entries ; it possibly, 
also, had the same form on some of the nine occasions on which it is not described. There 
are only ^ve dates on this list coinciding with observations at Toronto, and six more on 
which coincident observations are found in the Regent*s Reports. 
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the several hours without regard to the subsequent changes, it 
appears that the numbers are as follow : 



Table LXVIIl 



Nature of Display. 


Before 
Midnight. 


At 
Ifidnight. 


After 
Midnight. 


TotaL 


Undefined light, luually ia tke north - 
A simple arch - • • - 

Arch combined with streamers 

Arch co-eiisting with transrerae bands, 
which in roost cases are probably the 
remains of earlier arches, advanced to 
near the senith ... 

Streamers alone, or principally 

Transverse bands alone, or principally - 


3 

34 
2 

4 

S 
3 

1 
9 


3 
7 

9 

4 
6 

1 


19 

36 

S 

8 

S 

8 

19 

6 


95 
67 

4 
9 

5 
15 
19 

9 




51 


S3 


79 


153 



This classification rests on rather an arbitrary division, the descrip- 
tions not being sufficiently full to enable it to be made satisfactorily, 
but may serve as an approzimatioiL On comparing it with the 
register at Toronto, it appears that the more definite forms of aurora 
occur in much the greater proportional number at the Northern sta< 
tion ; a proof J if the more northern region is the nearer to the seat 
of the display, that the same object cannot be seen at both stations. 
Thus, we have at Toronto in 8^ years of two-hourly and one hourly 
observations (January 1840 to June 1848 inclusive), the following 
number of entries : 

Table LXIX. 



Nature of Display. 


Before 
Midnight 


At 

Midnight. 


After 
Midnight 


Total. 


Undefined auroral light 
An arch -----« 
Arch combined with streamers 
Other combinations, forming the finer 
displays .... 


147 
35 
64 

37 


61 
11 
11 

13 


116 
27 
22 

32 


324 
73 
97 

82 




283 


96 


197 


576 



The arches at Lake Athabasca form rather the largest proportion 
at the early hours of the night ; the less definable forms^ on the con- 
trary, and those which the phenomenon assumes when the display 
approaches its conclusion^ are more numerous in the latter part Ot 
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the nightj all tendmg to Bhow, as already inferred from the numbers 
in Table LXV.^ that the luminous display essentially belongs to 
the night, and that the presence of daylight is not the only reason 
why it is so yery rarely seen when the sun is above the horizon. 

A peculiarity may be noticed in the references to the state of 
the sky accompanying Table LXV., that there are comparatively 
a small number of entries under the head of ** Partially clouded." 
It may be added^ that there are comparatively few observations in 
the notices which follow, of the definite forms of clouds, the most 
usual state was a light uniform cloud or haze, covering the entire 
sky ; this prevailed particularly for two or three hours about sun« 
rise and sunset. The sum total of clear sky is considerably less from 
6 to 9 AM., and again from 2 to 5 P3I., than at any other hours. It 
does not appear, however, that this was the case to a greater extent 
on the mornings following or the afternoons preceding aurora than 
on other days, but the reverse. Thus, we have the mean proportion 
of clouded sky for four hours (6 to 9 a.m.) on mornings following 
aurora, ' 52, and on the remaining mornings, * 78. Again, for four 
hours (2 to 5 p.m.) on afternoons preceding aurora, it is 0'61^ and 
on the remaining afternoons 0*76. The aurora, therefcNre, would 
not appear from these observations, either to result from or to tend 
to produce, circumstances akin to those which produce common doud, 
a view which has been sometimes taken. The sums total of clear 
sky at the different hours are as follows : — 



Midnight 


61-2 


1 A.H. 


48*1 


2 „ 


48-1 


3 „ 


475 


4 „ 


44*8 


5 „ 


504 


6 „ 


45 


7 „ 


33-7 


8 „ 


272 


9 „ 


24*7 


10 „ 


405 


11 » 


42*9 



Noon 


41-1 


1 P.M. 


41*2 


2 „ 


34-5 


3 „ 


33'7 


4 „ 


29*4 


6 „ 


27*6 


6 » 


37*9 


7 „ 


48'7 


8 „ 


49*7 


9 .. 


47*4 


10 „ 


47*4 


11 .. 


46*9 



With regard to the much disputed question of sound, neither the 
writer nor his assistant Seijeant Henry, were ever positive of hearing 
any, but the latter thought he did so upon one or two occasions. The 
result of inquiries upon the subject was, that opinions were nearly 
equally divided among the educated residents in the country ; a small 
majority of those the writer consulted, agreed that a sound some- 
times accompanied the phenomenon, but among the uneducated and 
native inhabitants, whose acuteneiis of sense is probably much supe* 
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rior to that of the other class^ a belief in the sound is almost uni- 
versal^ and many individuals assured the writer thej had heard it. 
Similar testimony has been borne very positively by the assistants 
at the observatory at Toronto, upon one or two occasions of great 
display. 



Connexion op Auboba with Magnetic Distubbances, 

A little experience in North America, whether in Canada or in 
the more northern regions, suffices to correct the impression that 
every display of aurora, however inconsiderable or distant, is attended 
by sensible magnetic disturbance. So &r as the magnetometers, 
observed at short intervals, can be taken as a criterion, that is far 
from being the case, nor does it appear to be so by the more perfect 
test of photographic registration, as far as it has been applied at 
Toronto. To this it may be added that the hours at which aurora 
is most prevalent are midnight and 1 A.M. at Lake Athabasca and 
Fort Simpson (Table LXV.), whereas the period of greatest mean 
disturbance at both stations is 3 to 5 A.H. ; it is also midnight at 
Toronto, where the period of greatest mean disturbance is 9 or 
10 P.M. ; if, therefore, the development of aurora has any immediate 
relation to the disturbance of the magnetic elements, the latter must 
precede the former in one region, and follow it in the other, a law 
which does not appear probable. On the other hand it is unques- 
tionable that the more brilliant displays are almost always attended 
by magnetic disturbances, as are many of the more moderate ones ; 
exceptions in the first class are very rare, but the writer believes 
that some can be established ; the general conclusion must, however^ 
be that an intimate relation exists between these distinct pheno- 
mena, although not that of cause and effect The general practice 
of the observers was to read the instruments at intervals of a few 
minutes, during every aurora ; if either of the magnets differed 
decidedly from its usual position, or was observed to be in vibration, 
readings were taken as on term days, or more usually they were read 
in succession, with an interval of one minute only between the ob- 
servations, each being read, therefore, every third minute. If no 
sign of disturbance was observed, the remark *^ no disturbance" was 
made in the register, but the actual positions at the moments of 
observation were not thought important, and were not recorded ; this 
omission is to be regretted, since it reduces the amount of proof of 
the absence of disturbance, which has to be established. 

The following are the dates of these entries of '^ no disturbance ;" 
the character of the aurora on each occasion will be seen by con- 
sulting the descriptions appended: 
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D. 


H. 


H. 




D. 


H. 




D. B. 


October 


27 


21 


22 GotL 


January 


19 


16 


to 


20 I Gott. 


f> 


28 


18 


19 


f> 


20 


19 


It 


20 brUliaot. 


M 


SI 


18 




n 


21 


21 


n 


24 


Nofember 


17 


19 




»t 


22 


21 


»> 


22 


H 


22 


20 




M 


26 


17 






» 


27 


20 




February 


12 


18 


» 


20 


n 


29 


19 


21 


n 


15 


20 


n 


21 


January 


9 
17 


16 
20 




n 


16 
27 


17 

1 




brillianL 



The following list contains the dates of the more brilliant and the 
longest displays of aurora, the number of hours at which they were 
recorded, and the order or relative place of each day among the 
other days of the same month, in respect to its " mean irregular 
fluctuation " of two elepients (p. 74), together with the values of 
those quantities : 

Table LXX. 







Order. 








Order. 






No. 
of 




Days 

in 


Date. 


No. 

of 






Days 


Date. 


Dec 


H. F. 


Dec. 


H. F. 


in 




Hours. 


F^ 


¥^ 


Month. 




Hours. 


F* 


F^ 


Month. 


184S-4: 










1844: 










October 16 


9 


S 


2 


14 


January 20 


7 


25 


18 


26 


17 


9 


4 


1 


n 


« 22 


4 


7 


10 


•• 


26 


10 


6 


6 


t» 


» 24 


6 


4 


5 


•t 


November 2 


5 


2 


6 


26 


M 26 


4 


6 


9 


f» 


13 


4 


5 


1 


tf 


February 5 


4 


3 


1 


24 


29 


6 


13 


9 


tf 


H 12 


4 


21 


9 


•f 


December 26 


S 


12 


5 


25 


16 


5 


7 


13 


It 


January 16 


4 


19 


16 


26 


„ 21 


4 


11 


12 


n 


19 


9 


16 


8 


H 


„ 28 


5. 


2 


"■" 


n 



By conforming to Gottingen time, the night is divided at 4 A.M. 
at Lake Athabasca, but as four-fiths of the observations of aurora 
fall before that hour, its influence on the daily mean irregular fluc- 
tuation should be strongly marked in the dates given. It appears 
that among these days there are several which take a low place in 
the order of relative disturbance, so far as the quantity referred to 
is a criterion. Upon the whole, the mean irregular fluctuation of 
Declination for fifty Gottingen days on which aurora Is recorded, is 
6' '65, and for the remaining sixty-five days is 7'* 10; it is 13*28 
scale divisions of the Bifilar, upon forty-nine days of observation 
with that instrument, when aurora was seen, and 13*38 div, on the 
remaining sixty-five days, thus being actually less with both instru- 
ments on the first than on the second class. The means for the 
month of January, on which the proportion of auroras to hours of 
observation (p. 145) was 0*30, are Declination 3'* 90, Bifilar 18*66 
div. ; and in December, when the former quantity is only 0*08, 
the latter are 7^*32 of Declination and 11*99 div. of the Bifilar, 
the Bifilar here exhibiting a diminished disturbance, but on the 
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Other hand the Decimation, as in the other comparison, a greater 
degree of it 

Although, however, it can be shown that there are instances of 
aurora, to all appearance tmattended by magnetic disturbance, it is 
remarkable that magnetic disturbances unattended hj aurora are 
very rare ; there is but one decided example of it under circum* 
stances of the sky which would have allowed the latter phenomenon 
to be observed, if it existed ; there are also one or two instances in 
which the disturbance was not observed to commence imtil some 
time later than the appearance of aurora, but in every other instance 
either the sky was clouded or aurora was seen. There appear to be 
but five instances in which an entire cloudless night passed, without 
aurora being seen at any time, namely, November 27 th, Decem- 
ber 20th, January 2d, January 5 th, and February 19th. There are 
also seven half-nights terminating at or commencing from midnight, 
and some shorter periods, to which the same remark applies, but 
on only one complete instance of this nature was there any mag- 
netic disturbance observed, namely, January 5th. So far, therefore, 
as a conclusion can be drawn from such limited data, it would 
appear that these phenomena are so related, that while the amount 
of electrical excitement necessary to produce aurora borealis, does 
not necessarily produce any sensible disturbance of the magnetic 
elements, yet the latter is almost necessarily attended by the former. 

The extra observations on account of disturbance, taken up to the 
period at which the twilight prevented aurora from being distin- 
guished, are classified with reference to this circumstance in the 
following list 

[The range of Declination and Horizontal Force is added on each 
occasion, taking one division of the Bifilar scale = * 0003412 X at 
Lake Athabasca.] 

Table LXXI. 



z- 


•Magnetic 


Disturbances during which Aurora was visible. 


Dute. 


MeanTimn. 


GdttTime. 


Bmnge. 


AX 








X" 


~— 








DeclinatioiL 


Bifllar. 




184S. 
October - 


D. H. H. 

15 IS to 21 

16 17 to 19 


D. H. • 
15 21 to S+ 

17 ItoS 


/ 

2 35*6 

1 82 


214-8 
208*0 


*07S1 
-0602 


Hem. The differenoes of Ho- 

readings, uncorrected for 
temperature cbangei. 




17 9 to IS 


17 17 to 21 


186*4 


135*4 


*04B1 






25 11 to 19 


25 19 to 8+ 


2 7*4 


238*8 


•0798 






26 12 to 18 


26 20 to 2+ 


64*0 


160*4 


-0546 





* + Indicate! the following G^ttlngen day. 
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/. — Magnetic IKifurioMce*— contizined. 









G<M«.Time. 


Bange. 


AX 




Bute. 


Mean lime. 






■x 












DedinatioiL 


BUUht. 




184S. 
November 


2 


H. H. 
08 to 17 


D. H. 

2 16tol+ 


2 17-2 


197*0 


•0672 






S 


15 to 17 


6 28 to 1+ 


41-2 


86*2 


•0290 






9 


Utol6 


9 22to0 


615-2 


91*7 


•0610 


Anrom wm rfarible i* mid- 
night, but none during tha 
observations here referred 
to. 




18 


12 to 16 


18 20to28 


lU-6 


91*7 


•0810 




29 


18 to 14 


29 21 to 22 


22-0 


20-0 


•0068 




Deoember * 


26 


18 to 18 


26 21 to 2+ 


42-0 


184-0 


•0457 




18M. 
Janiuuy - 


8 


12 to 14 


8 20to22 


20*2 


78-4 


•0249 


This ocoMion. althoa^ in- 
troduced here, extra obser- 
vations having been talten 
ftnom 1 to 2 A.M^is pevhsiM 
an instance of anpora un- 
attended by distnibanoeoT 
the magnetic etementa. 




19 


18 to 14 


19 21 to 22 


0220 


56-2 


•0188 






24 and 25 


- 


2 15-8 


190-5 


•06« 






26 


14 to 15 


26 22to28 


81-2 


26-2 


•0089 




Febnuuy - 


6 


8 to 16 


6 16 to 23 


105-0 


195-8 


-0660 


The principal disturbance 
occurred between mid- 
night and 16h.. but no 
aurora appeared after 9iu 
although it remained 
oloudlesa. 




16 


18 to 14 


16 21 to 22 


19-0 


83-0 


•0113 


Bee ranark to Januaiy 8th. 




26 


16 to 16 


26 28 too 


11-2 


68*0 


•02S2 


Aurora became visible at 
17h ; it was clouded during 
the observations. 




28 


16 to 17 


29 01 to 1 

At 


20-8 
Uackenzie's 


Biver. 


' 


Clouded during the obaisr- 
vations. See remark to 
JanuaiySth. 


April 


2 
6 


13 to 22 
Otoll 


2 22 to 6+ 
6 18 to 20 


8 18-4 
44-0 


1400 
61-6 


•0645 
•0195 


Aurora was seen flrom 8 FJr. 
to midnight. This dis- 
turbance began after it 
was quite over. 




9 


12 to 16 


9 21 to 1+ 


117-6 


75-4 


-0240 






10 


9 to 14 


10 18 to 23 


126-2 


162*0 


>-0616* 






U 


12 to 18 


14 21 to 3+ 


2 16-2 


199-0 


•0664 






16 


10 to 12 


15 19 to 21 


40-6 


78-2 


•0221 






16 


6 to 22 


16 14 to 7+ 


8 10-0 


570-0 


>-1618* 






19 


18 to 14 


19 22 to 23 


45*4 


76-1 


•0215 






24 


— 


— 


8 46-0 


270-0 


•0767 


Term day, April 24 and 26. 




26 
28 


11 to 18 

12 to 20 


25 20 to 2+ 
28 21 to 6+ 


2 20-4 
168-6 


289-0 
130-0 


•0818 
•0*73 


Generally clouded, but aa- 
roranlght visible. 


May 


2 


10 to 14 


2 19to28 


59-8 


66-1 


•0187 






6 


22 to 24 


5 12 to 14 


116 5 


108-1 


•0306 


Aurora waa not visible alter 
this date. 



* B^ond the scale on the negative side. 
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// — Magnetkal Disturbance with a clear sky, but no Aurora visible. 



Bite. 


Meui 
Time. 


GMtThne. 


BKDge. 


AX 

"X" 




DedixiatioiL 


Horiaontol 
Force. 




1848. 
Beoember 8 

1844. 
Januuy 6 

Febraaiy 6 


a. H. 
10 to 12 

12tol8 

15 to 16 

16 to 19 

12 to 16 


fi. E. H. 
8 18to20 

19 20 to 2+ 

29 21to0 
6 28 to 8+ 

6 20to28 


o § 

• 84'0+ 

107-8 
104-0 

69-8 


49-2 

128-8 

128-9 
284-0 

229*6 


•0188 

*04«0 

•0488 
•0798 

-0788 


It WW nndoiided during 
only a portion of this dii- 
turmoiDe, whioh unount- 
ed but to ft magnetio 
•hock. 

greeter put of this di*- 
turiMnoe alao, and only 
became ckat at llSh. 
Perfectly imdouded dur- 
ing the lait 2 houn only. 

The only completo inatanoe 
of unclouded sky during 
a diaturbano^ and no 
auromaeen. 

There was aurora Tisible 
down to 9h. as noted 
above, but none was seen 

remamea unclouded. 



IIL-^Magnetic Disturbance when the shji 


f was douded over* 


Bate. 


Mean Time. 


CWttTime. 


Kaoge. 


AX 

T 




Declination. 


Horisontal 
Force. 




1848. 
October - 


18 and 19 

H. H. 

19 10 to 10 


D. B. H. 
19 18to0+ 


e / 

124 
64*0 


70*6 
184*8 


*oa«i 

'0680 


Term day. 
Bnow. 




28 17 to 19 


24 ItoS 


29*2 


80-0 


•0278 






29 18to20 


80 2 to4 


128*0 


77*8 


•0264 






80 18to20 


80 21 to 4+ 


1 24*0 


218*0 


•0727 




Nomnber 


8 9 to 17 
10 12 to 14 


8 17tol+ 
10 20 to 22 


121*0 
17-8 


1240 
88*4 


•0424 
•0286 


Ceantlonfipom 20h. to 
2Sh.Q«tt. Bnow. 




12 19to22 


13 S to6 


80-8 


101*1 


•0842 


Baylight. 




IS 12tol6 


IS 20to23 


lU-6 


91*0 


-0810 






14 11 to 12 


14 19 to 20 


60*6 


84*8 


•0117 






16 9toll 


16 17 to 18 


87-0 


12*9 


•0044 


Bnowhig. 




28 16 to 18 


24 0to2 


19*8 


78*6 


-0268 




Beoember- 


1 lSto20 


1 21 to 4+ 


2 40*2 


186*6 


'0466 






6 Utol9 


6 22 to 8+ 


0B7-6 


118-6 


'0888 






19 — 


— 


— 


— 


— 


SeeUatU. 




10 to 12 


27 18to20 


19-4 


19-8 


•0066 


doae. 




27 18to20 


28 2to4 


117*4 


86-8 


•0298 


Bnowing. 


1844. 
Januaiy - 


29 — 
4 8 to 19 


4 16 to 8+ 


126*0 


282-6 


•0986 


Bee list n. 




5 Oto 1 


5 8 too 


16-2 


41*2 


•0141 


IJvM^t. an unuauri 
hour for disturbaDoe. 
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///. — Moffnetie I)iatmrbanu----'eoatmaed. 









Buge. 






Bute. 


Mean Time. 


G<ytt.Time. 






AX 




DecUnstion. 


Horiiontal 
Force. 




Januury - 


D. H. H. 

16 16 to 17 
81 16 to SO 


D. H. H. 

17 Oto 1 

Feb. 
1 Oto 4 


e t 

7-2 

1 12-7 


87-5 
128-0 


'0128 
•0487 


The Bifllar llMnet 
imumua yibnnon. 


Febnuuy- 


1 11 to 18 


1 19 to 21 


2 07-2 


118-5 


•0887 






1 Sto24 


2 6 to 8 


62-0 


68-0 


•0216 


IXiylight. Snow. 




S 9 to 18 


1 17 to 21 


40-6 


49-4 


-0160 






4 OtolS 


6 Oto 2 


166-4 


289-6 


•0788 






6 10 to 12 


6 16 to 20 


4S-4 


89*4 


-0134 






7 20to2S 


8 4 to 6 


20-0 


68-0 


•0198 








At Fort SimpeoiL 








April 


86 8 to 18 


26 17 to 2+ 


166*5 


172-8 


•0488 






29 16 to 17 


SO 0to2 


186-4 


809-5 


-0603 






SO 6 to 16 


80 14tol+ 


2 15-2 


288-8 


-0806 





Table LXXIL 
Abstbact fbom the Meteobological Joubnal. 

[The entries are given in tail when Aurorm was visible, bat otherwise are given for 3 A.]c.t 
9A.X., SP.X., and 9p.il alone. The Gbttingen time of particular appearances is 
retained, for convenienoe of reference to the Magnetical Observations.] 

At Laks Athabasca. 



Date. 


Wind. 


Temp. 


' 












Weather. 


G6U. 

Time. 


Mean. 
Time. 


Direction. 


Force. 


Newman 
corrected. 




Octobi 


srl848. 










D. H. 


D. H. 






o 




15 21 


16 13 


— 


calm. 


— 


Unclouded. PUnt aar(nra» in bands from W. 

toE. 
Unclouded. Faint dimiacd aurora both N. 


88 


14 


^ 


Calm. 


,_ 












and S. of the zenith, and in motion. Obeer- 












vations for disturbance began. 
Unclouded. Aurora brighter, and gathered 


83 


15 


— 


Calm. 


_ 












to a corona near the ceiiith. Host westerly 










t 


position of the Declinometer at 23^ S- 


16 


16 




Calm. 


81-0 


-l°2'-«);moet *flterW position tAfS^BO^ 

(+ri9'-5^):range.2?3y-6.« 

Two parallel ardiea of aurora in the N.: 

brightest at the extremities. E. and W., and 

striated. Lowest reading of the Horiaontal 
































Force at 0»»6» (--056 X.) 


1 


17 


— 


calm. 


81-1 


Unclouded. Brightest portion of aurora to the 
8. of the zenith; fUnt auroral bands in the 






















E. Highest reading of the Horizontal Foroe 
atl^20->(+-015X.) 

cirriTvery faint aurora still visible in the £. 


8 


18 


_ 


Calm. 


80-4 












6 


21 


— 


Calm. 


83-9 


Cirrous haze In the atmosphere. 



* The actual differenoe between the highest and lowest readings during a period of disturbance is 
here called the range of scale. The deviation E. and W., or + and >-, are measured from the mean 
scale reading for the same hour and minute ; thus their sum may be greater or less than the dilllBrenoe 
of scale reading, by the amount of the mean diurnal change in the interval between them. 
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Abstract from the Meteorological Journa l eo n tmued. 



Bate. 


Wind. 


Temp. 














Weather. 


6«tt. 
Time. 


Mean 
Time. 


Direction. 


Foroe. 


Newman 
oorreoted. 




Octob 


erl843. 










S. H. 


D. H. 






o 




16 11 


16 8 


■^^ 


calm. ' 


48-8 


Overcast with dnons base; a few clear spaoei 
tothe8.E. 


17 


9 


— 


Odm. 


87-6 




18 


10 


- 


Calm. 


85-4 


Undouded. Bright arch of aurora (3) in 


10 


11 




Calm. 


84-6 


Unclouded. A broad arch or band of aurora 
(4) extending acnM the senith; a brighter 
arch (8) to the N. 

A very hint arch of auitra (6) in the K. 


20 


12 




Calm. 


88-6 


21 


18 


-" 


Calm. 


81-7 


Unclouded. A Mnt auroral arch extending 
flrom N J!, to N.W.. brighteiit at the exirS- 
mitios. A few fkint detached patches in the 

N TIT ^^ 

Aitshlen distinct. Abroad band of aurora (6) 


tt 


14 


^^ 


Calm. 


80*2 












tothe8.ofthesenith. 


23 


16 


— 


Calm. 


29-6 


AnpBaranoe of aurora nearly the same as 


17 


16 


— 


Cidm. 


27-0 


Auroral arch much brighter than before, at its 

N.W. extremity. 
Unclouded. Faint arches or bands across the 


1 


17 


__ 


calm. 


28-1 












meridian in the lenith. ObservationB fbr 












disturbance began; at 1^ 86- most easterly 












1^ 46- lowest value of Horizontal Force 






















(-•068 X): at 8^ 40- most westerly position 
<-0^ 16"6), range 68"2; at 2^ 66- highest 
▼alue of Horiiontal Foroe (+ '006 X). 












6 


21 


KJf.E. 


Fzwh. 


82-6 


Ha^. Wind rising with gusts. 


U 


17 8 


N.N.B. 


V. light. 


88-6 


Overcast and luuy. 


16 


7 


N. 


Light. 


8814 


Unclouded since 6^. At 16i^ a iUnt auroral 
arch m, elevation. 12<», extending ftt>m N.B. 


16 


8 


N.N.B. 


Mod. 


88-1 


Arch stationary. Appearance of aurora little 
changed. 


17 


9 


NJf.E. 


Mod. 


81*6 


The same as before. Observations for distur- 
bance commenced. At 17^ 66- most easterly 
position of the Declinometer (+0P 39^-9). 


18 


10 


N.N.E. 


Mod. 


81-6 


Arch slightly risen, alt. ir>. and broader. 
Highest reading of Horisontal Foroe at 






















18»»55-. 


19 


11 


N.N.E. 


Mod. 


88-1 


Arch rising; at 10^16- it extended across the 
zenith fh)m B. to W.; at 19^ £3- began to 
break up into waves in quick motion, but 






















receded flrom the senith to the N. Most 












westerly position of Declinometer at 19^ 80- 
i+dp 6r-7). range 1" 86' '4. 












20 


12 


N.X.E. 


Light. 


820 


Detached masses of aurora, resembling cirrous 
clouds (4) in the cenith, and to the S. and £., 
which disappeared before 20^ 40-. No aurora 
































at the two following hours. Lowest reading 












of Horizontal Foroe at ^ 16-. 


28 


16 


" 


Cahn. 


88*0 




18 6 


21 


X.E.by£. 


High. 


83-7 


Wind in gusts. Cir-stratus in the B.E.; n- 
mainder clear. 


11 


18 8 


X.£.byB. 


Fresh. 


86*6 


Nearly overcast. Cir-cumulus in the S.B. Term 
day. Host easterly position of the Declino- 
meter at 15^ 40- r+19"6) ; at 10^ wind 






















fldlen. 


17 


9 


NJJJ8. 


FreriL 


81-8 


Overcast since 18^; wind high, and in gusts. 

Host westerly position of the Declinometer 

at 16k 36- (-4'-»4), range, 1° 2"4. 
A few Stan visible near the zenith. Bemainder 


23 


16 


__ 


calm. 


30-0 












overcast. 


19 6 


21 


— 


Calm. 


81-8 


Dull and overcast. A sprinkling of snow at 16^ 

andm. 
Fine snow mixed with rain since 0^; continued 


U 


19 8 


__ 


Cahn. 


S2'7 












with intervals until past 13^. Considerable 












disturbance throughout the term observa. 












tions, with manifest corresnondenoe in some 
of the principal movements at Lake Ath»- 
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Abttraet fttsm the Metoorologkial Joarail-<»iUmmd. 



GML 
Time. 



Men 
Time. 



Direction. 



Wind. 



Poroe. 



Newman 
corrected. 



Temp. 



Weather. 



October 1848. 

9. H. D. H. 
19 17 19 9 



» 
90 6 
11 
17 
91 



9S 

21 6 

U 
17 



99 2S 

98 6 

11 



GUm. 



90*4 



17 



94 6 



11 

17 

2S 
26 6 



11 
17 



22 



16 
91 
90 8 
9 
IS 



16 
91 

8 

9 

29 16 

n 

8 



9 
16 



94 8 

9 

16 
91 

96 8 
9 



NJfJS. 



NJf.B. 

B.W.biy8* 
8J3.W. 



8.W.lvB 
WAW. 
SJS.W. 

WJB.W. 



WJB,W. 
WAW. 

WJS.W. 



OOm. 
Calm, 
light. 

Odm. 

Calm, 
y. light. 

Freeh. 
High. 

V.high. 

y. light. 

Light. 

Light. 
CUm. 

OMm. 



Calm. 
Calm. 
High. 
Freah. 

Freah. 
Freah. 

Calm. 



29*0 
aO'4 
89-7 
81-6 
29*0 



29*1 
81-7 

47*6 
41*6 

14*8 
16*0 
18*0 
16*1 
14*8 

17*1 



19*6 

16*6 

17*6 
21*7 

21*6 
8*9 

4*9 



14 



Cahn. 



8*8 



Oompletely overoaat. OhiervatiofBS tor distur- 
bance ISi" to 19^, and again 81^ to 0^. Most 
easterly position of the Declinometer at 19^ 
(+r »"o) s most werteriyposition at 21^ 80- 
(-9^*4) ; range, 0» 47"6. TThe fbUoaring entry 
occurs in the Meteorological Begister ait 
Toronto, at 17* Odtt. r-** Lteht cirri and han 
'* generally over the sky; IVuut auroral light 
*' in the north; fUnt streamers.** Aurora 
was seen at three stations in the State of 
New York on the same evening (Begent*s 
Reports.) 

Snowing lightly since 21\ 

Orereast. 

Orereast, with dr-cnmolui. 

Clear and unclouded. 

Unclouded. A fUnt auroral arch (4) at an ele- 
vation of 18°. Aurora was also seen at two 
stations in the State of New York on the 
same evening (ib.) 

Calm and unclouded. 

Partially clouded. Fleecy dr^nmiull, with 

clear spaces. 
Completely clouded. Wind firesh and gusty. 

Dense maswcw of dr-cumuli to east and aenith, 
and round horixon ; remainder clear. 

Blowiog a gale. Sky completely overcast. 

WindfeUat9*. Snowing lightly since 8\ 

Fair, with ohrrous douda. Ceased snowing 

before 7*. 
Thickly overcast, and very dark. 

Dull; calm; a Hbw stan visible; mostly 
clouded. 

Overcast since Q^. A flow particles of snow at 
4^. Extra observations Ibr disturbance, 1* 
to 8^. A minimum of Horiiontal Foroe at 
liil5> (.•027X). A maximum of Declina- 
tion at 1^ 26" (+ OP 85"!). 

Uniformly overcast. A few partides of snow 
atlS?7 

A bank of stratus to east. Itomninder un- 
clouded. 

Overcast. Wind high and squally. 

Overcast, beginning to snow lightly. Masses of 

fog on the lake. 
Clouds very low. Cir-cumuli. 

Densely overcast. Observations for disturb- 
ance began at 19^. At 10^ 6» most easterly 
position of Dodinometor (+V* 47"6). 

Unclouded. Sky cleared since 20^. Anaororal 
arch (8, 4,) at an elevation of 6^, rising 
rapidly : at 21* U^ elevation SIP. At 21* 28- 
auron m the senith, and portions to the 8.; 
brightness (2,8), the brightest portion to the 
W., but dispersed and broken up. At 21^ 33- 
it appeared as a broad feint arch, 4B" above 
the southern horizon, but dispersed and 
brighter (8, 2,) to the W.; portions to the 
E. nad a striated appearance. The most 
westerly position of the Declinometer at 
21k 35> (_(jo ly -8) . range. 2» 7'*4. At 21* 48- 
it had nearly disappeared, but a tn^Yi display, 
of an irregular flexuous form, brightness (S;, 
was rising in the N. 

Unclouded. Aurora arch (4) to N. and (5) to 
S. of zenith ; elevation not recorded. At 
22* 6" the highest value of Horizontal Force 
(+ *015 X). At 22>' 30- aurora fUnt and sta- 
tionary. Inclinometer thrown into a small 
arc of vibration, not usual nith this magnet. 
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Atwtnet from the Meteorological Joonial— ^sonfmicedL 



Date. 



CWtt. 
Time. 



Mnn 
Time. 



Direction. 



'Wind. 



Force. 



Newman 
corrected. 



Temp. 



Weather. 



October 184S. 



D. H. 

» 28 



» 



19 



SO 



D. H. 
86 15 



0-1 



16 



17 



Calm. 



Cabn. 



-2-2 



-6-8 



6 


21 


11 


26 S 


16 


7 


16 


8 


17 


9 


18 


10 



11 



E^.B. 



EJ9.B. 



Calm. 


-0-1 


Calm. 


6-2 


Calm. 


-4-7 


Calm. 


-6-0 


Calm. 


-6'1 


Calm. 


2-2 


Freah. 


0-6 


Freah. 


0-2 



27 



6 
11 
17 



13 XJ3.B. 



14 



16 



17 



21 

S 

9 



E.8.E. 



E.K.E. 
K.N.E. 
N.N.E. 



Freah. 



Fieah. 



Calm. 



Calm. 



Light. 
Fresh. 
Freah. 



-0-7 



-0-1 



0-0 



0*2 



1*2 
9*2 
6-7 



A flint atriated arch of anrora (4) : elevation 
le^finom southern horiaon. Another in the 
N. (6) ; elevation 20^. At 281' 10" brilliant 
annular bands (8, O with streamers, and 
striated to S. and W. At 28^ 16*> aurora in 
the form of a thin flexuous ring, striated, in 
moderate motion, paasing from 8. to N., and 
E. of the aenith. At 28* 25" aurora much 
fSiinter. and more diihised; Declinometer 
more disturbed. Easterly movements, and 
lowest value of Horizontal Force (- *076 X). 

Unclouded. Aurora very bright (2, 8,) forming 
an imperfect circle, striated, at Q^ 26>". Fainter 
and more diffused, in detached flexuous por- 
tions, striated. At 0^ 4^ aurora fttinter, like 
cirrous clouds, detached round horizon. Mag- 
nets returning to their mean positions. 

Unclouded. Aurora fbinter (4); patches r&> 
sembling cirrous clouds, and stationary; 
1^ 80" scarcely perceptible ; 1^ 46" aurora 
at an end. 

Lightly overcast, with cirrous clouds. 

Lightly overcast, with dnrous clouds and haae. 

Unclouded. At IS^ 80-> a ftiint auroral arch, at 
elevation IS*, fhim N.E. to N.W. 

Unclouded. Arch rising gradually, and be- 
coming brighter; elevation 18°. A second 
arch, much ninter, at elevation 18^. 

Unclouded. A ftunt auroral arch (6), elevation 
6»^toE.ofN. 

A ftunt auroral arch (6), at an elevation of 87^ 
Lightly overcast to the 8.; remainder of the 
skr clear. 

Unclouded. A ftiint auroral arch (6) ; eleva- 
tion 5^. Host westerly reading or the Decli- 
nation (-27"9). at lO** 0". 

Undouded. Aurora in heavv masses of mode- 
rate brightness, (3, 4^) in little motion. Long 
stresmors, extending to the zenith. Obser- 
servations of disturbance commenced. At 
20^ 40" two long beams, nearly stationaiy, 
alt. 6^ and 60° -brightest (2, 4,) to westward 
of the zenith. Flexuous masses and uncon- 
nected streamers in NJf.W. and N.E. As yet 
little disturbance. 

Unclouded. Aurora ftunt (4) ; difftised like 
thin vapour in the zenith, with moderate 
rapid motion to the S. Streamers somewhat 
brighter (8) in the N. Faint streamers and 
flexuous masses to the E. and N.W. 

Becoming clouded. Aurora very ftunt (6) ; 
streamers scarcely perceptible; at 22^ 80" 
no aurora visible. The greatest value of the 
Horizontal Force (-'028 X) occurred at 
23^80". 

Unclouded. A fresh display of aurora, rising 
rapidly flnom the northern horizon, and ex- 
tending itself fh)m an alt. of 20° N. to 40^ 8. 
At 0^ 80" considerable disturbance. Bright 
aurora (3, 4.) m flexuous masses, to S. and SJS. 
of the zenith. An arch (3). at elevation 86°, 
extending ftrom N.E. to N.W. 

Lightly clouded to 8. and E. Patches of aurora 
of various brightness (3. 6). At V 6" the 
easterly extreme of the iDeclination (+34"0) ; 
the lowest range of Horizontal Forco 
( - *058 X), about 10" earlier. At tliis time a 
ur^ dense mass of aurora passing the 
zenith, where it became ftdnt, in flexuous 
streaks, without perceptible motion. At 2^ 
no aurora. 

Clear and unclouded. Light easterly wind. 

Lightly overcast with uniform haze. 
Partly overcast. Snowing lightly. 
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Abttract from the Meteorological Jomnul-^coniintud, 



D»te. 



GOtt. 
Time. 



Hen 
Time. 



Direction. Foroe. 



Wind. 



Newman 
corrocted. 



Temp. 



Weather. 



October 1848. 
s. H. D. H. 
S7 21 S7 IS 



22 
2S 



28 6 

11 



17 
18 

19 



14 
15 



21 
28 S 



9 
10 



U 



12 



NJfJB. 

N.NJB. 
NJJ.B. 

NJf.B. 

NJf.B. 



Freeh. 



Fresh. 



Freeh. 
Light. 

Light. 

light. 

Notob- 



Bimday. 
29 28 29 10 



80 6 
11 



17 
28 



81 6 
11 
17 

18 



November. 



23 

No^ 

1 6 

11 
17 
21 
23 

2 6 
11 
16 



17 



21 
80 8 



21 

81 8 

9 



10 



15 

'21 

3 

9 

IS 

15 



21 
2 S 

8 



N.N.B. 
E. 

EJf.E. 



•WJS.W. 

•WJS.W. 

N.E.byE 
S.B.byS. 

N.N.B. 

N.N.B. 

E.B.E. 

E.S.E. 



Gehn. 



Odrn. 
Gehn. 

Ceim. 



Cshn. 

Mod. 

Veiyhigh. 

Fresh. 



High. 

Mod. 

Light. 
Fresh. 
Mod. 
Mod. 

High. 
Light. 
CfldLm. 



Calm. 



0-4 

0-1 
-01 

-01 
60 

9-1 

7-8 

6*6 

6*5 
22-6 

28*8 

23-8 

21*6 
19*6 



22-8 
243 
16*9 

160 



14*6 

17-9 

290 
21-7 
22*6 
21-5 

22*9 
80-2 
23*8 



23-3 



Lightly clouded in the 8. A fUnt auron in the 

N. Obsermtiona for disturbance since 20^. 

Most westerly position of Declinometer at 

20»»46»(0»6"a). 
Unclouded. Aftdnti 

a point at an elevation c 
Unclouded. No aurora visible. Horisontal 

Force greatest at 23^ 30> least at 0>* 65* ; most 

easterly position of Declinometer (+0^ 88* '2) 

atl^'S-i range OP 64'*0. 
Unclouded, but has been genenUy ha^. 

Unclouded, clear ainoo 6^; but soon after 

slightly overcast. 
Unclouded since 14^, save » tew drrous and 

stratus to S.W. at 16^. 
A considerable quantity of ftdnt cirrous aurora 

floating about, with an arch of moderate 

brightness (4, 6.) and striated to the N.W., but 

no disturbance. 
Aurora (4) diffusing itself fhnn a point in the 

W., with a striated appearance, and as beftne, 

in detached patches elsewhere. 

Faint aurora (5). Unclouded. 

Uniformly overcast. Disturbance observations 
began at 2^. Easterly extreme of the Deelino- 
metor at 2i' 0- (+P 9"7). Horirontal Form 
lowest at 2^ 5- ( - * 006 X) ; greatest at S^ 55- 
(+016X). 

Uniformly overcast. Extra observations ended 
at 4b. 

Uniformly overcast. A few particles of snow at 
7band?k. 

Uniformly overcast. 

Thickly overcast. Observations ftyr disturbance 
began at 21^ ; most westerly position of the 
Declinometer Magnet at 2SP 5- (-<)P30"h) ; 
most easterlv posftion at 0^ 10" (+0^49"2): 
range, V 24' '0. Lowest range of Horicontiu 
Force at 22*' 20« (- -047 X)7highest at 2* 20- 
(+022X). 

Thickly overcast. 

Still overcast. 

Wind changed since 10^ from NJ7JB. to E.S.B. 
Sky clearmg since 14>>. 

Unclouded. A brilliant aurora (S). the tight 
diverging from a focus in the E., extending to 
the senith; flexuous, with streamers. At 
18*> 15- it had become difliised and foint (4^ 6). 
No dlHturbanco. 

Wind high and squally. Sky partially covered. 

Clouded. Wind moderated since SV A tittle 
snow at 4>>. 

Overcast; thick. Wind changed to E. at 0^. 

Partially clear. Wind in gusto. 

Unclouded. A fUnt arch of aurora. 

Clear; no aurora visible; clouded over from 
the E. soon after. 

Lightly overcast. Wind in gusts. 

Sky nearly clear since 6^. 

A hint auroral arch (5) from N.E. to N.N.W. ; 
elevation 28°. Magnets disturbed, but not 
much change of position. Greatest value of 
Horizontal Force (+ 008 X) at lei" 15-. 

A faint but broad band or arch of aurora (4, 5.) 
covering the heavens, from alt. 46° to the 
aenith; 17^ 16-, aurora more brilliant, the 
arch breaking up. and masses in motion. 
17^ 80-, the preceding displ^ at an end ; a 
tnah arch (4), elevation, l(r in the N.E. 
Most westerly position of the Derlinometor 
( -1" 29' -9) at 17^ »»«. 17* 4««, the arch risen 
to 30°, and beginning to break up; 18*. no 
aurora. 



KETEOROLOOICAL OBSERVATIONS. 



161 



Alwtract fh>m the Meteorological Journal-— ^cmlifivec/. 



D»(e. 


Wind. 


Temp. 














Weather. 


Time. 


Mem 

Time. 


Direction. 


Force. 


Newman 




NoTsmb 


erl848. 










p. H. 


D. H. 






o 




s n 


S 18 


EJBJB. 


High. 


24*7 


Oyerca«t» with dense cirrcHmmuli ; cleared soon 
after. At iV 90- a bright mass of aurora in 
the N. at elevation 1^. At 21^ 46- aurora 






















much fUnter (4, 6,) and diminishing in ex- 












tent. At 21k 66- no longer visible. 
No aurora. At 22^ 40- a fidnt (5) annular mass 


» 


U 


.Kil.fi. 


High. 


2ff-7 












intheN.B. 


» 


Iff 


Kii.K. 


High. 


2ff-ff 


aear. A teint arch (6) in the N. At 28^ 16- 






















ftom a source in the N., expanding as it ex- 
tended nearly horitontaUy to theN.E. at alt. 
88», in outline like the taiT of a fox. At 23» 90- 
































a dense but fiiint mass (6) moving fh)m N.S. 












to N.W. ; most easterly position of the De- 
clinometer Magnet (+0^40^) at 28^ 80-: 






















range. V 14^-2. Lowest range of Horiiontal 












Force (-'062 X), a little c«u-Uer. The dis- 












turbance observations were discontinued 












atl^ 


S 6 


81 


fi.fl.E. 


Mod. 


28-8 


Densely overcast sinoe 0^. Light snow at 4» 

6^, and ^. 
Overcast ; occasional sprinkling of snow. 
Uniformly overcast, with dense cirro-ciunulL 


11 


S 8 


B. 


Fresh. 


80-6 


17 
23 


9 
Iff 


XJ3.B. 


Fresh. 


27-7 


4 6 


21 


— 


C^. 


27-6 


Overcast, with light haze or fog. 


11 


4 8 


— 


Calm. 


27-7 


No change. 


17 

Sun 
6.S8 


9 


— 


fifclm 


2ff'8 


No change from 8^ to the end of the day at 20^. 


lay. 
ff Iff 


_ 


Gftlm. 


16-6 














MMmeta slightly disturbed at 28^ 80-. A 
sudden chanjse of moderate extent in all the 
readings ; at the same time auron visible in 
































streamen in theN.S. and N.W..but fldnt (4). 












At 24k no Mirora, but considerable disturb- 












ance. An easterly extreme of the Declinometer 
Mwnet at 24^ (+0^ 4r-9). and lowest range 
ofloriiontal Foice (- '022 X). 












6 6 


21 


— 


Gabn. 


lff'9 


Cahn and unclouded since 28^. 


11 


6 8 


— 


Calm. 


24-1 


Gradually clouding over since 0^ . no^ oom- 
pletely overcast. 


17 


9 


— • 


Calm. 


171 


Uniformly overcast since 17^. 


2S 


15 


— 


Calm. 


17-9 


No change. 


7 5 


21 


— 


Calm. 


16-1 


No change. A thick fog at iK 


11 


7 8 


^ 


Calm. 


lff-8 


No change. A UtUe snow at 9^ and 10^. 


17 


9 


— 


Calm. 


16-4 


No change. 


2S 


Iff 


~» 


Calm. 


191 


No change. 


8 6 


21 


.. 


Calm. 


19ff 


No change. 


11 


8 8 


~» 


Calm. 


lff'6 


No change. Light snow at 6^. 

LUht snow, with intervals, since 14^; light 


17 


9 


.« 


Odm. 


10-0 






















netic shock between 18^ and 19^; most 












easterly position of Declinometer (+0° 68" '9) 












at 18k; most westerly (-0°12"6) at 18^40-; 












range V 1V4. Lowest Horizontal Force at 












18k46-(--01ffX). 


SS 


Iff 


— 


Calm. 


7-2 


Overcast. 


9 6 


21 


— 


Calm. 


7-6 


Overcast. A few partldea of snow at ^. and 
again at 9k. 


11 


9 8 


m~m 


Calm. 


8-9 


Overcast. 


17 


9 


.. 


Calm. 


4-7 


Partially dear. Cirnxnmiuli 
Unclouded since 18k. At 20k 16- a bright 
auroral arch (3) extending firom N.W. to n!s.. 


80 


18 


-M 


Calm. 


-0*1 






















elevation 28°, gathering to focus at the W. 
extremity. It varied but Uttle until 20k w-. 






















of HorizontalForce (--027 X) at 22k 10-; 












most easterbr position of Declinometer (only 


» 


Iff 


_ 


Gahn. 


-1-2 
























account of a somewhat low range of Uori- 
aontal Force, as shown above. The range of 






















Declination was very trifling. 

ofdrro-cumuli. 
Unclouded. No change. 


10 S 


21 


— 


Cahn. 


1-0 


11 


10 8 


— 


CahD. 


9-6 
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Abstract from the Meteorological Journal — continued. 



Date. 



G6tt. 

Time. 



Mean 
Time. 



Wind. 



Direction. Poroe. 



Temp. 



Newman 
corrected. 



Weather. 



Noyember IMS. 



D. H. 

10 17 



2S 



U 6 
11 
17 



J>. H. 
10 9 



15 



21 

U 8 

9 



Bonday. 

12 23 12 15 

18 5 21 



U 



15 



16 



17 
19 



20 



28 



14 5 
11 



17 



28 

15 5 

11 
17 
28 

16 5 
11 
17 



23 
17 5 



WJf.W. 
W.N.W. 
WJf.W. 



N.N.E. 
N.N.B. 



IS 3 

7 



9 

11 



12 



Cahn. 
Cahn. 



Lisht. 
Light. 
Light. 



Mod. 
Mod. 



Calm. 



Calm. 



Calm. 



Calm. 
Calm. 



Calm. 



5-6 
8-2 



5*5 
6*8 
6*8 



-6-8 
0*6 



6*6 



1-6 



0*8 



-0-5 
-10 



2*8 



15 



21 
14 8 



N.N.E. 

E.byN. 

S.E.byS. 

E.SJ3. 



15 



16 
21 



8 

9 

15 

21 

16 8 

9 



15 
21 



E.N.E. 

8.b!w. 

B.S.W. 



Light. 



Fresh. 
Fresh. 



V. light. 



Calm. 
Calm. 

Calm. 
Calm. 
Light. 
Calm. 
Calm. 
Light. 



Lifht. 
Calm. 



80 



11-2 
17-9 



18*6 



100 
60 

8-0 
10-4 
11-4 
161 
12-8 

91 



10-2 
8-0 



Thickly clouded, with cimHnmmli gathering 

since 16^. 
Overcast, and mostly so since 17^. Blight di»- 

turbanoe 21>> to 22^. Minimum of Horixontal 

Force (- 080 X) at 21^ 10- ; range of Dedin*- 

tion 17^-8. 
0\'ercast, with dense cirro-cumnlL 
Lightly overcast, with cirro-strati. 
Snowing, with intervals, fh>m 14>> to the end of 

the day at 20^. 

Thickly overcast. Gusts of wind. 

Clouded. Beginning to snow, and continued to 
do so until IC^. Slight disturbance, 4>^ to 6^. 
Minimum of Horizontal Force (-'085X) at 
4^ 8» ; range of Declination O'^ 26^ '9. 

A bank of strata in the S., rising ttom which, aa 
it appeared, in a vertical mrection, was a 
portion of a rainbow; remainder of the 
heavens clear. 

Unclouded. A fftint arch of aurora, at an 
elevation of 18° in the N. At \5^ 80-> the arch 
brighter (3). and extending trom. N.E. to 
N.W., elevation 18°, and gathering to a focus 
at the W. end. 

Unclouded. Bright auroral band (3), extend- 
ing fh>m N.W. to N.E.. of irregular or ser- 
pentine form towards the N.w. extremity, 
enlar^g and becoming brighter at the 
opposite extremity, elevation IGP ; at 16^15», 
the band contracting in width and sinking 
towards the horizon, but retaining its 
brilliancy. 

Unclouded. No aurora visible. 

Unclouded. Be-appearing, an arch (4), eleva- 
tion 10°; commenced observation for dis- 
turbance at 20^. 

Unclouded. Detached vertical patches of 
aurora, having a striated appearance at 
different altitudes, and a fkint band (4^ 5) 
across the meridian in the zenith. Imme- 
diately afterwards a larse circular ring (3, 4) 
in motion ; considerable disturbance of an 
unusual character as regards the Declination, 
being chiefly to the westward. Most westerly 
position (-1° 16' '2), and minimum of Hon- 
zontal Force (- -031 X) at 20>» 16-. At 20^ 20- 
it clouded over. The magnetic changes were 
trifling after il\ 

Thickly overcast, with the same wind, since 20^. 
Most easterly position of the Declinometer 
(+0° a'-O), at 22»' 68". range 1° 11"6. 

Overcast, wind began to nse soon after. 

Dispersed cirro-cumuli. Wind somewhat abated* 
but a violent gale and snow-etorm finom 8.S.B. 
ai7^8^and9«». 

Overcast. At present nearly calm, but a 
furious gale fh>m S.8.E. has prevailed, with 
occasional intermission, since 8^ G6tt. Sl^t 
disturbance 19** to 20**. A maximum of Hori- 
zontal Force (+ '008 X) at Id^* 34". A westerly 
extreme of Declination (-82' '4) at 19^ 48^. 

Thickly overcast. 

Unclouded. A few particles of snow failing. 
Unclouded at 1^, 2^. and S\ 

Overcast. 

Overcast. Snow at 14>', with light E. wind. 

Overcast. Light E. wind since 2l\ 

Overcast. Began to snow soon after. 

Cirro-cumuli, ivith a few clear spaces. 

Overcast. Snowing lightly since 13*, with a 
clear interval at 16*. A slight disturbance 
prevailed flrom 18* to 19*, marked by Hori- 
zontal Force above the Mean (gresitest value 
+ -009 at 18* 4») ; range of Decimation 0° 37'. 

Snowing lightly flrom 22* to 1*. 

0>'ercast. 



METEOROLOGICAL OBSERVATIONS. 



163 



Abstract from the Meteorolo^cal Joamal — continued. 



Date. 


Wind. 


Temp. 
















Weather. 


jgJtt 
Tune. 


Mean 
Time. 


Direction. 


Force. 


Newman 




Noveml 


ierl8 


«8. 










D. H. 


D. 


H. 






o 




17 11 


17 


3 


— 


Calm. 


100 


near horiaon. 


17 




9 


— 


Calm. 


8-2 


Unclouded since 14». 


19 




U 


_ 


Calm. 


6*0 


A fldnt arch of aurora hi the N.. at elevation 22". 

first observed at 18^ 80«, and not changed 

since. 
Unclouded. No trsce of aurora since 19^. 














28 




16 





Calm. 


5-7 


18 6 




21 


— 


Calm. 


4-8 


Unclouded; lightly overcast with cirrous hace. 
Anin unclouded sbice 6>>. liight N.B. wind 

oenn at 8^. 
Clouded at 13^; smce clear. Wind increasing 


11 
17 


18 


3 
9 


NJf.B. 
N.N.B. 


Light. 
Hod. 


8-7 
9*9 


8un< 


iay. 










since 14^. 


19 83 


19 


15 


— 


Calm. 


7-0 


Thickly overcast. 


90 5 




21 


— 


Calm. 


7-6 


Thickly overcast. Began to snow at 4^. 


11 


20 


3 


— 


Calm. 


8-4 


Still snowing. ^^ 


U 




6 


NJfJB. 


Light. 


5*8 


Unclouded. A light 9how was faUingfroma 
peifecUy clear akp, the stars being visible in 
every part qf it, teith little haxe. The some 
at 7^ but the quantity less, and the stars 


























more hazy. 


17 




9 


N.N.B. 


Mod. 


4-7 


Overcast, and snowing lightly. 


S8 




15 


— 


Calm. 


6-3 


Overcast. 


n 6 




21 


— . 


Calm. 


7-3 


Overcast. Snowing since W 


11 


21 


3 


N.N.B. 


LiKht. 
Calm. 


7-8 


Ceased snovring at 8\ but now resumed. 


17 




9 


— - 


60 


Tliickly overcast. 


8S 




15 


— 


Calm. 


6*6 


Thickly overcast. Snowbig flrom 19^ to 22^ 


22 6 




21 


— 


Cabn. 


6-9 


Thickly overcast. 


11 


22 


3 


— 


Calm. 


9-7 


Overcast. 


17 




9 


— 


Cabn. 


4-8 


A few stars visible to the N.W. near the lenith. 
Light air fh>m S. at 14», 15». andlO^. 

Unclouded. A bright arch of aurora (8) ex- 
tending Arom N.N.E. to N.W. at elevation 9P, 


20 




12 


^ 


Calm. 


0-6 


























first observed at 19>»20«. 


21 




IS 


N.E. 


Fireah. 


-1-2 


Unclouded. A \ery ftunt auroral light in 
theN. 


2S 




15 


N.B. 


Fresh. 


-3-6 


Unclouded. 


2S 1 




17 


N.B. 


Fresh. 


-6-7 


Unclouded. A lUnt arch of aurora (6) at 
elevation 15». 


2 




18 


N.B.byE. 


Fresh. 


-3-5 


Faint auroral light (6) in the N.W. Skynearly 

overcast. 
Overcast since 3^. 


6 




21 


N.N.E. 


Light. 


0-2 


11 


23 


8 


N.N.B. 


LiKht. 
Calm. 


6-7 


The same. 


17 




9 




81 


Overcast. Wind fteshened at 18\ but since 
















2S 




15 


W.N.W. 


Fresh. 


51 


Overcast. A few particles of snow at 2^^ with 


























mum of Horizontal Force at 1^(-*024X). 














Most esaterly position of Declination (+10"5) 

at 1*7". 
Overcast. Wind high and squally at 0*. W 2*. 

Since abated. 
Still overcast. Magnetic term day, which wa 


24 6 




21 


W.N.W. 


V. Light. 


3-2 


11 


24 


3 


W.N.W. 


Light. 


3-8 














wholly tre% from disturbance, commenced a 
No change. 


17 




9 


W.N.W. 


Light. 


3-0 


2S 




15 


W.N.W. 


Light. 


3-8 


No change. 


2S 5 




21 


E.S.E. 


Light. 
Calm. 


0-9 


Overcast, with cirro-cumulL 


11 


25 


3 


— 


1-2 


Unclouded since 0^. 


17 




9 


— 


Cabn. 


1-3 


Partially clear. So continued, with wind ftom 
NJB. to the end of the day at 20^. 


Bun 
26 23 


I&7 










Ti 


15 


E.8.B. 


V.high. 


2-9 


Unclouded, with a strong gale flrom S.E., ainoe 














commencement of observation at 21\ 


27 5 




21 


8.S.B. 


Light. 


4-2 


Wind fell at .S)>. StiU unclouded. 


11 


27 


3 


S.8.B. 


Light. 


9-7 


Overcast, with light haze. 


17 




9 


— 


8*0 


Unclouded since \Z\ 


20 




12 


— 


OAlm. 


5*1 


Unclouded. At 20* 30-'ftdnt masses of aurara 
of irregular form to the E. of N. 


23 




16 


..— 


Calm. 


20 


Continues unclouded, and so on to 3*. 
Lightly overcast, with haze. 


28 5 




21 


.. 


Calm. 


-2*3, 


11 


28 


8 


— 


Calm. 


8*6 


Unclouded since 6*. 


17 




9 


_ 


Calm. 


0*4 


Unclouded. No change. 


19 




11 


— 


Calm. 


8*5 


Unclouded. An irregular striated arch of 
aurora (4) at an elevation of 30^. 


20 




12 


. — 


Calm. 


3*2 


Unclouded. Floating patches of lUn aurora 
Uuc/ouded. A (Unt auroral light in theN. 


21 




13 


8.8.W. 


Light. 


7*9 



. J 
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Date. 


Wind. 


Temp. 














Weather. 


Q6tt, 
Time. 


Mean 
Time. 


Direction. 




Newman 
corrected. 




Noveml 


wrl843. 










D. H. 


D. H. 






o 




28 23 


28 15 


B.8.W. 


High. 


12-8 


Wind in gusts. 


29 1 


17 


S.8.W. 


FKeh. 


17-9 


Unclouded. Faint streaks of aurora (6) near 

the senith. 
Unclouded. Patches of aurora ftunt (5). hut 


2 


18 


B. 


High. 


20-8 












striated in the N.W. 


6 


21 


.. 


Calm. 


US 


UucloudedL as it has been, with littte inter- 
mission, for three days. 












11 


28 8 


^ 


Cahn. 


11-0 


Unclouded. The same. 


17 


9 


.. 


Calm. 


0*6 


Unclouded. The same. 


19 


11 


"" 


fifclm 


-8-5 


Unclouded. A faint auroral arch (5) fhim N.E. 
to N.W. at elevation 37", gathering to a focus 
at the N.W. extremity. 


20 


12 


..— 


Calm. 


-4-7 


Unclouded. Aurora visible, but very ftunt. 


21 


18 




Calm. 


-6-6 


Unclouded. Arch of aurora gathering to a fDCua 
at both E. and W. extremity. Extra obser- 
vations were taken trova. 21^ to 22^, showing 
the magnetic elements to be veiy sUghUy 
disturbed. 

Unclouded. A fldnt arch (5) in the north. 


28 


16 


^ 


Cahn. 


-9-4 


80 5 


28 


N. 


Prwh. 


-4-7 


Overcast, with cirrus haze. 


11 


80 8 


NJJ.E. 


Mod. 


0-8 


Overcast, with cirroKJumuU and haw. Wind 
high. 6^ to 10». 


17 


9 


N.N.E. 


High. 


-1-5 


Generally clear since IB^. 


28 
Dec. 


15 


N. 


High. 


-1-5 


Be^nning to snow, and continued to do so tdl 


1 6 


Dec." 
1 8 


N.B. 


High. 


6*4 


Overcast. Thick fog at 4^. 


11 


NJB. 


Mod. 


6*8 


Overcast. 


17 
28 


9 
15 


NJB.byE. 


Mod. 


8-9 
18*4 


Lightly overSstlS greSTdistnrbanoe first 
observed at 21*'. Most westerly reading of 
Declinometer (-P 34'-5) at 22' 16». Moat 






















easterly reading (+P 1"5) at 8»» 27-. , Bang* 












(- -046 X) at 2k 21-. 


2 6 


21 


N.W.lvW 


High. 


7*8 


A most violent gale flpom N.W. at 2^: since 
abated. Disturbanoe observations discon- 






















tinued at 6». 


11 


2 8 


W. 


Light. 


0*6 


Snowing lightly since 8^. 


17 


9 


8. 


Fresh. 


-2*6 


An halo of diameter 40^ round the moon. The 
same at 20>', with two indistinct para selenae. 


Rnti 


day. 
8 16 








8 23 


S.B.byS. 


V.high. 


2*2 


Overcast. A violent gale since commencement 

of observations at il\ 
Overcast. Wind at intervals stiU violent, and 


4 S 


21 


SJS.byS. 


High. 


80 












so down to 7^. 


11 


4 8 


— 


Cahn. 


8*9 


Cirro-strata and strata generally diflfiised, but 
clear flpom 6* to 9*. 


17 


9 


.^ 


Calm. 


7-8 


Lightly overcast. 

A row cirro-strati, otherwise clear. 


28 


15 


N.W. 


Mod. 


6*2 


t 6 


21 


— 


Cahn. 


8*9 


A few light cimHSumuU overhead, otherwise 

clear. 
Overcast. Bnowhig, which soon ceased. 


11 


6 8 





Calm. 


8-2 


17 


9 


E.S.E. 


Mod. 


41 


Wind hi gusU. 


28 


15 


EJSJi. 


High. 


16-8 


Lightly overcast. Considerable disturbance, 
22>> to 3*'. A minimum of Horixontal Foroe 






















i-ange of Declination, and followed by 






















the most woMterly reading of the DecUno- 












meter (-0P 24' -4) at 22>' 25-, a drciunstanoe 












which was unusual. Most easterly position 


6 S 


21 


8.E. 


High. 


27-0 


i+GP 26" 4), at O** 7», ranae dP 55'-6. 

to rain until 11»». The temperature at the 






















8urf)K» has only twice been as high as 82° 












since the 23d October; at 9^ and 10^ GWt. 












on the 2d November. 


U 


6 8 


W. 


Mod. 


83-7 


Dense cirnxnimuli moving rapidly along the 8. 
horizon flpom the 8.W. 


17 


9 


N.W. 


sl«^ 


14-6 


Wind high all d&f , vie 1 mt at 22^. Snow at IS^. 
Lhcht snow at intervals ; a few stars visible, but 
hasy. Sleet fkUing. 


28 


16 


N.W. 


High. 


6*3 


7 5 


21 


~» 


Calm. 


-2*0 


UncliSuded since l**. 


11 


7 8 


—. 


Calm. 


7*7 


Thickly overcast. Mostly drro-cumuli since 0^. 
Beginning to snow, mixed with rain. 


17 


9 


N.E. 


V^iSfht. 


18*2 


23 


15 


E.NJE. 


16-7 


Snow coming to an end. 
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Abstract from the Meteorological Jonnial — ctmiirmetL 



Bate. 


Wind. 


Temp. 














Weather. 


cwtt. 

Time. 


MeM 
Time. 


Direction. 


Poroe. 


oonrecteoL 




Deoeml 


ierl848. 










D. H. 


D. H. 






e 




8 6 


7 361 


N.N.B. 


Light. 


15-1 


Coyered with drrns haie. A hank of ckmda 
round the horizon. 


11 


8 3 


BJS.W. 


Light. 


28*4 


Overcast, but mostly clear since 6^. 


17 


9 


WAV. 


Light. 


20-7 


igain oyercast, but unclouded from 13^ to 16^. 
A nuurked magnetic shock at 18^. Most 
easterly reading of Declinometer at that hour 
(+0P47"4). Most westerly position at 19^12" 
(-QPll'-S) range OP Ba'*^ 






















2S 


15 


WAW. 


Light 


10*8 


Nearly overcast, with cimHnmrall aod ttratL 


9 6 


81 


— 


Gahn. 


19-6 


Overcast, with cirro-cumoM and straiL 


11 


9 3 


WJf.W. 


Light. 


13-0 


Hasy cirri and strati round the horiaon. 


17 


9 


■~ 


Calm. 


3-1 


Unclouded since 13^. After the close of the 
observations at 20^, a brilliant aurora was wit- 
nessed and described by Seijeant Henry : ait 
20'' 22- it appeared in a stream, extending 






















across the zenith in a S.W. direction from a 












point in the opposite quarter, at an elevation 












of 54°, like steam escaping from a tube, nai^ 
row. very brilliant (2). and of a light but 
decided grwa tint. Magneto disturbed al 

meridian, in the zenith, but equally brilHant. 










































At 20>' S0» the bands divided into waves. 












which dispersed with rapid motion, and soon 












after disappeared. 


Sundi 


J. 










10 8S 


10 15 


— 


Calm. 


-3-8 


Overcast. 81eetat28^. 


11 S 


21 


— 


Cahn. 


-1-5 


Beganto blow at 6^, since increasing in fbroeu 


11 


U 3 


NJf.B. 


Fraah. 


-3-8 


17 


9 


N.S.lqrE. 


v. high 


O'S 


From 1S» to 16^ a most violent gale. Blowing 
ftiriouslyatlOk. Alowhanko/auTWralliM 
uxu teen at Toronto this evemng at 14^ OotL 


S 


15 


NJB. 


High. 


6*5 


Gale continuing, but leas violent. 


12 5 


81 


E.N.E. 


v. light. 


4*4 


Snowing. Wind abated, and it began to 8no«r 
ats^ 


11 


12 8 


.^ 


Calm. 


1*8 


17 


9 


w. 


\16i- 


-5-7 


8nowing, but lightly, and so down to m. 
Occasional snow. A few stars visible 8. of the 


2S 


15 


w. 


-12*8 












zenith. 


IS 6 


21 


_ 


Calm. 


-19*8 


Unclouded since 2>». 


11 


IS 3 


._ 


Calm. 


-18-3 


Unclouded, but hasy. 


17 


9 


B.N,B. 


Light. 


-24*9 


Unclouded since 11^ 


SS 


15 


B.NJB. 


Light. 


-22*9 


Unclouded. A frdnt arch of anrora (5) at eleva- 
tion 8(P. 


14 


le 


E.N.E. 


Light. 


-22*3 


Unclouded. The same at elevation 35^. 


1 



17 

21 


B.NJB. 
B.byS. 


Light. 
Fxesh. 


-20-5 
-16*5 


Unclouded. The same ; no perceptible change. 
Beginning to cloud over, having been dear for 

24 hours. 
Overcast, with dose packed drro^umuU. 


11 


U 3 


B.B.B. 


Fresh. 


-6*0 


17 


9 


E.8.B. 


Light. 


-2'6 


Partially clear. Began soon after to snow. 


S3 


15 


8.B. 


HMi. 


-4-7 


Clear overhead, otherwise clouded. 

Nearly covered with cirri and cirro^tratL A 


15 6 


21 


B.S.E. 


LiSit. 


-4*7 












few clear spaces. 


11 


15 3 


8.B. 


CiSm. 


-1*8 


Light cirri and drro-cumuU. 


17 


9 


8.B. 


-6*3 


Unclouded since IS*". 


M 


12 




-9*2 


An arch of aurora (4) at an elevation of 15^. 


23 

16 6 


15 
21 


W.N.W. 


Li»ht. 
CiSm. 


-6*8 
-9*5 


Overcast since 22». Snowing ftet at Oi». 
Overcast. 


11 


16 3 


.>. 


Calm. 


-6-8 


Overcast. Without break since 22^ 


17 


9 


N.E. 


Fnah. 


-7*8 


Cleared up at 16^. Partially clouded again, and 


fihni 
17 83 










% » 


— 


CUm. 


-3-2 


head. 
Beginning to snow lightly. 


18 5 


21 


N.N.B. 


Light. 


4*6 


11 


IS 8 


WJ5W. 


^»- 


5-5 


Ceased snowing since ig*>. 


17 


9 


N.W. 


-3*3 


Continually overcast. Sleet at 18\ 


S3 


15 




Calm. 


-6*5 


Overcast. Snowing lightly. 
Overcast. Wind8^noe2^ 


19 6 


21 


wiT.w. 


Ca£.' 


-9*4 


11 


19 8 




-11*0 


Lightly overeat. Clear at IV 


17 


9 


KB. 


High. 


-6*9 


Overcast. High N.B. wind prevailing rince 14''. 
Began to snow at IS^ 
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Bate. 



G»tt. 
IHme. 



Mean 
Time. 



December 1843. 
s. H. D. n. 
19 23 19 15 N.E.byE. 



SO 6 
11 



17 

23 

21 6 

11 

17 

83 

88 6 

11 
17 
81 

88 
83 6 

11 



Wind. 



Direction. Force. 



81 
80 3 



9 
15 
81 

81 8 
9 
15 
81 
88 3 
9 
13 

15 

81 

88 3 



17 

Sunday. 
Christmu Diy. 



85 83 

86 5 
11 
17 
81 



83 
87 



5 
11 
17 



83 
88 5 



85 15 
21 
3 
9 
13 



W.byS. 



N.X.B. 
N.XJfi. 

N.X.B. 

N.N.E. 

N.W. 

WJS.W. 

E.i!B. 
US. 

N.E. 

N.N.B. 
N.N.E. 

N.N.E. 



Newman, 
corrected. 



W.byN. 



W.B^ 



14 



16 
16 



81 

87 3 

9 



15 
81 



E.B.B. 
E.N.B. 



High. 



Lhrht. 
V.Hght 



Calm. 
High. 
Fresh. 

High. 
Li^it. 
High. 
Light. 
Gafan. 
Fresh. 
High. 

High. 
Fresh. 
Fresh. 

Fresh. 



Fresh. 

V. light. 

Calm. 

Cahn. 



Temp. 



0-3 



VI 
-5-9 



-10-0 
-11-4 
-91 

0-2 
12-4 
21 
-9-8 
-18-8 
-13-4 
-7-1 

-6-9 

-O'l 

1*8 

8-7 



-0-4 
-8*5 
-3-8 
-4'5 



Weather. 



calm. 
Cahn. 


-4-7 
-61 


Calm. 


-6-7 


OUOL 


-5*6 


Mod. 


2*3 


V. light. 


8-0 


CaSa. 


13*2 


Calm. 


16-8 


Calm. 


16*2 



Wind abated a little. Ceased snowing at 22^. 
Beginning to clear. A considerable disturl>' 
ance was first observed at 80^. Host easterly 
position of the Declinometer (+0^ 32" 4) at 
20^ 0" ; the most westerly ( -0" 4^*4) at 22^ 3^, 
range HP 34^. Minimum of Horisontal Force 
(-•089X)at22k30». 

Lightly clouded,butgeneral]y unclouded sinceO^. 

Unclouded since 6^. Magnetic term day, which 
was wholly firee tram aisturbanoe» commaw- 
ing at 10^. 

Partially clouded to S.E. 

Unclouacd since 18^. 

Cirro-strata towards the horixon: remafaider 
clear. 

Overcast. 

Wind abating. Still overcast. 

Partially clear, and so throughout the ni^iL 

Overcast. 

Axahi overcast, but unclouded flrom 7^ to 10^. 

Unclouded since 13^. 

Nearly clear. Anarchof aurora(5)atelevatioii 
36°. 

Recently clouded over. 

Thickly overcast since 23^. 

Overcast again, but partially dear ftrom 6^ to 
10^. 

Overcast. It Ml calm at 19>'. 



Snowing lightly since 21^. 

Snowing without intermission all the morning. 

Ceased snowinc at 8^, but still overcast. 

Beginning; to clear up. 

Unclouded. A fUnt arch of aurora ( ) visibte 
but a few minutes before. At 8C^ 64P two ' 
brilliant curtains of light < ), of irregular 
Outline, were observed, place not reoonled; 
they disappeared in a few minutes. At 21^ 80* 
aurora again became brilliant ( ), in irregular 
bands or arches, parallel, striated, most oril- 
liaut in the N.E.. and much difltased in that 
quarter. At 81* 46* the aurora was veiy 
brilliant ( ) and dense near the horiioii, but 
fldnthitheaenith. 

Unclouded. The aurora very lUnt, and gene- 
rally difltised. The most westerly position of 
the DecUnometer (-0^ W) was at 22^ 8». 
At 22^ 80- it had passed altogether to the 8.. 
and was hardly perceptible ; tne most easterly 
position of the Declmometer (+0^ 28"9) was 
at this time. 

Unclouded. Faint aurora generally diflhaed. 
Minimum of Horisontal Force. -'086 X. at 
23^27-. 

Unclouded. Faint aurora generally dilfhaed. 
At 0^ 48* fldnt bands and streamers crossing 
the meridian fh>m E. to W., and reaching 
the senith. Disturbance inconsiderable, bin 
tending to an increase of Horizontal Force, 
which gave a maximum (+ *007 X) at 1^ 8^. 

Unclouded. 

Unclouded, and almost oslm, since 6^. 

Gradually clouding over since 13^. Extra ob- 
servations were taken firom 18^ to 80^ for a 
disturbance, anticipated ftrom the high value 
of the Horizontal Force. The range of Decli- 
nation was 0° 19'*4. Maximum of Horizontal 
Force (+ '012 X) at 18^ 38-. 

Snowing since 20^. 

Snowing fhst. Occasional light air flrom N.W. 
A marked magnetic ahock at 3^. Declination 
reading (+0^ 4e''5); most westeriy reading 
at3^lB^ (-0P12'): range, V*9f, This shocK 
was also observed at Makerstoun, in Scotland, 
but there is no evidence of it in the regular 
observations at Toronto. 
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Abstract firom the Meteorological Jounal—continued. 



D»(e. 


Wind. 


Temp. 
















Weather. 


Time. 


Meu 

Time. 


Direction. 


Force. 


Newman. 




Decern 


H!rl843. 










J}. H. 


D. 


H. 






o 




28 11 


28 


3 


— 


Calm. 


11-7 


Ceased mowing. 


17 




9 


— 


OOm. 


0-8 


Began again to snow at 14^. 
OvePcastTbut ceased snowing at 19^. 
Overcast, snowing at intervals. 


2S 




U 


— 


Calm. 


-8-8 


99 5 




21 


W.N.W. 


Fresh. 


-68 


11 


29 


8 


W.N.W. 


}^'- 


-2-4 


17 




9 


— 


-6-9 














sional snow. 


28 




15 




Calm. 


-11-9 


disturbance flrom 21^ to 0\ Most westerly 
reading of Declination (OP 6^-8) at 21^ 18-. 
A mimmum of Horizontal Force (- '040 X) 
at 21^ 4S-. Most easterly (+iP 10"6) at 
22'» 18". Range of Declination. 1» T'S. A 
maximum of Horiiontal Force (+'008 X) 
occurred at 23^ 8S». 


80 5 




21 


•— 


CUm. 


-17-4 


Overcast. 


11 


80 


8 


W.N.W. 


V. liaht. 
Li^t. 


-22-7 




17 




9 


W. 


-88*7 


Unclouded to the end of the observations 














at20». 


Bun 


(Jay. 













Date. 


Wind. 


Temperature. 




GOtt. 
Time. 


Mean 
Time. 


Direction. 


Force. 


Newman 
corrected. 


Dodond 
as 

observed. 


Weather. 


Janoai 

D. H. 

New Tea 


ryl844. 

D. H. 

r'sD^y. 









o 


Noobaervationi. 


1 28 


1 15 


Ejr.E. 


Fieah. 


-8-2 


— 


Overcast. 


2 8 


21 


E.S.S. 


light. 


-0-8 


— 




11 


2 8 


EJ3.E. 


Light. 


-8-8 


— 


Unclouded, but ha^. 


17 


9 


— 


Cahn. 


-11-0 


— 


Unclouded sinoe 11^ 


28 


16 


— 


Calm. 


-17-1 


— 




8 5 


21 


— 


Calm. 


-28-4 


— 


Overcast with a light haie. 


11 


8 8 


— 


Calm. 


-18-0 


— 


Overcast. 


17 


9 


— 


Cahn. 


-9-8 


— 


Overcast. 


28 


15 


— 


Calm. 


-7'8 


_ 


Overcast. 


4 6 


21 


— 


Cahn. 


-6'2 


_ 


Overcast. 


11 


4 8 


— 


Calm. 


-5-8 


— 


Stm overeast. A fltll of mow tnm 
tf'tolO^. 

Overcast. A great magnetic dis- 
turbance beg^ to be observed aft 
16^, and continued, with some 

menced with a range of Horiiontal 
Force above the mean; highest 
value C+ -021 X) at IB"* 80-. lloel 
westerly reading of the Declino- 
meter Top 40') at 21\ Lowest va- 
lue of Horizontal Force (-'068 X) 
at 28^ 8-. Most easterly read- 
ing(+r e"4) at 0^ 67-. Bange, 

Suowing slightly firom 21» to 23^. 
Snowing slightly 8incc^8''. 
Snowing, but a streak of clear sl^y 

in the B.S.B. A slight magnetie 

shock at 8hGMt. 
Haiy. 


17 


9 




Calm. 


-6-9 




28 

8 6 

11 


15 

21 

8 8 


w.n!w. 

W.byS. 


Calm. 


-5-8 
-10-8 
-18-2 


"" 


17 


9 


WAW. 


V. light. 


-25'2 


— 



* The Seate Readingt of Dollond's thermometer 
upon the true temperature deduoedfhm the Scale 
In freesing mereniy. (p. 126.) 



are added, to the end of the abstract, as a check 
Readings of Newman's. Dollood stood at a-87'& 
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Date, 


Willi 


Trnqpcratureii. 






Time. 




Force* 


Newrjium 


DoUond 
abocrved. 


Weather. 


.Tanuju 


71N4. 












i>. ir. 


1). rr. 












6 28 


5 15 




Calm. 


•"S6-7 




Unclouded, but haay. Great mag- 
netic disturbance, especialW of the 
Horijontal Force, from 6* 23" to 
6^ 3^ Most westerly reading of 
the Declinometer (-0P18"7) at S^, 
attended by the West value of 


























the Horizontal Force (-'063 X). 














The most easterly (+0P4«'-7) at 














23^48": ranger 4". 


6 6 


21 


8.S.W. 


Li^ht. 
VTUght. 


-87-5 


-^ 


Unclouded. 


11 


6 8 


S.S.W. 


-84-6 


— 


Unclouded. 


17 


9 


N.N^. 


V. light. 


-87-6 


-S4'8 


Unclouded to the end of the obeer> 
senrations at 20^. 


Bun 
7 23 


'^- u 


N.E. 


Fresh. 


-82-0 


-28-2 


Haay. Halo round the moon at 22^. 


8 S 


21 


N.N.E. 


Fresh. 


-820 


-281 


Overcast. Partially so since 1\ 
Unclouded again since 7^. 


11 


8 3 


N.b^W. 


Fresh. 


-29-8 


-26-8 


16 


9 


Light. 


-28-6 


-260 


Unclouded. A feint auroral airch 














( ), at an elevation of 10^, extend- 
ing from N.E. to N.W. At 15^20- 


























the aroh was much brighter, 
gathering to a fbcus at the «.W. 
end, and rising gradually. At 






































15^ 28- it broke up into dense 
masses, which gradually diaup- 

degree of distiurbanoe was ob- 


























served. Most easterly reading of 
the Declination (+0^ 22"9> at 














llpi 42», accompanied by the high- 
est value of theHoriaontal Force 


























(+-007X). 


17 


9 


N.N.E. 


Light. 


-29-5 


-26-0 




20 


12 


N.N.E. 


Light. 


-80*4 


-27-8 


Unclouded. A fkint arch of aurora 
(5). at an elevation of 40°. A slight 
renewal of disturbance observed. 
Most westerly reading of the De- 
oUnation (-CP 14"6) at 20^ 88"; 


























total range, OP 38'. Lowest value 














of Horiaontal Fort» (-'OlSX) at 
20»'8O-. 
Unclouded. 


28 


15 


N.N.B. 


^^t- 


-40-1 


-36-6 


9 5 


21 




-39-8 


-880 


Unclouded. 


11 


9 8 


«. 


Cahn. 


-86-8 


-321 


Unclouded. 


16 


8 


— 


Calm. 


-34-4 


-811 


A lYkint arch of aurora, at an eleva- 
tion of 18*». extending ftxwn N.B. to 

A ftiint arch ( ), at elevation 10*. 
generally covered with light cirro- 
strati. 

Generally covered with light drro- 
stratL 

Almost unclouded. 


17 


9 


.^ 


Calm. 


-84-7 


-81-8 














28 


15 


— 


Calm. 


-32-8 


-29-9 


10 5 


21 


E.S.E. 


V. light. 


-26-5 


-28-6 


11 


10 8 


N.B. 


V. light. 
Calm. 


-241 


-21-0 


17 


9 




-22-6 


-18-5 


Completely overcast. 
Lightly overcast. 


23 


16 


__ 


Calm. 


-24-8 


-21-2 


11 6 


21 


W.8.W. 


V. light. 
Light. 


-11-4 


-9*5 


Lightly overcast. 


11 


11 8 


W.8.W. 


-6-9 


-4-2 


Overcast. Snowing since 2^. 


17 


9 


W.8.W. 


Light. 


-1-3 


-0-5 


Overcast. 


28 


15 


W.8.W. 


V.lSght. 


-2-6 


-11 


Partially clear at intervals. 


12 6 


21 


W.8.W. 


V. light. 


-60 


-8-8 


Snowing since 3^. 


11 
17 


12 8 
9 


W.S.W. 


^cJK'- 


-2-8 

-4-7 


-0-6 
-2-9 


Snowing agiOn slightly. 
Overcast. Snow 18^ to 15^. 


23 


15 


W.8!w. 


Light. 


-17-6 


-14-4 


Overcast. 


18 6 


21 


W.8.W. 


^dSSL- 


-21*8 


-19*8 


Overcast. Light dmis haze. 


11 


18 8 


— 


-20-a 


-17-0 


Unclouded since 8^ 


17 


9 


.. 


Calm. 


-80-9 


-28-8 


Unclouded to the dose of the obasr- 


Sun 
14 28 


law 










vations at 20^. 


aay. 

15 


_ 


Calm. 


-20-7 


-17-8 


Unclouded since 21^ 


15 6 


21 


_ 


Cahn. 


-16-9 


-14-9 


Beginning to be lightly overcast 


11 


15 8 


8.S.W. 


Fresh. 


-0-7 


-10 


Overcast. 


17 


9 


S.S.E. 


Fresh. 


-6-8 


-7-7 


Overcast. Strong gale since 11*; 
highest at 12* aSdl8». 














28 


15 


W.S.W. 


Mod. 


-0-1 


-1-9 


Nearly unclouded. Snowing at 19^ 
and 20*. then cleazvd up. 
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Due. 


wiita. 


Temperature. 




Time. 


Time. 


Dlfwtioin. 


Force. 


Newman 
corrected. 


DoUond 

as 
observed. 


Weather. 


Jftniuur 


71M4. 












D. n. 


D. n. 












16 


15 16 


WAW. 


V. light. 


-5-8 


-8*8 


A fSiint arch of aurora ( ),ateleT»- 
tlonofSOP. 


1 


17 


W.S.W. 


Presh. 


-8-0 


-6-0 


Uucknided. A ftunt auroral light n 

theN. 
Overcast, with dense cirnnnmiulL 


6 


21 


W.byS, 


Light. 


-13-8 


-10*7 


11 


16 3 


W.lqrS. 


Frwh. 


-10-6 


-8*1 


Overcast. 


17 


9 


W. 


High. 


-10-8 


-8*0 


Overcast, began to clear soon after. 


to 


12 


W.N.W. 


Light. 


-13*8 


-11-2 


Faint detached patches of auroral 

litfht. 
PaiiiaUyclear. Afaintauroral ight 
in the N. 


21 


13 


•W.N.W. 


Frath. 


-17-1 


-18*6 


23 


15 


W.N.W. 


Frosh. 


-18-3 


-14*8 


Overcast. A slight degree of dis- 
turbance at 0^; range of Declina- 
tion, 19'*8. 


17 6 


21 


W.N.W. 


Light. 


-23-0 


-20-9 


Overcast. 


11 


17 3 


W.N.W. 


Light. 


-22-4 


-19-1 


Overcast. Snow at 7^. 


17 


9 


W.8.W. 


Light. 


-26-2 


-21-6 


Unclouded since l^. 


21 


IS 


W.N.W. 


Mod. 


-27-8 


-25*0 


Unclouded. An aroh of aurora ( ), 
crossing the lenith since 20^ 46". 


22 


U 


W.N.W. 


Mod. 


-29-7 


-27*0 


Unclouded. Aurora as before, but 


23 


16 


W.N.W. 


High. 


-30-6 


-28*0 




18 


16 


WJ(.W. 


High. 


-32-6 


-29-0 


( ), at elevation 80P. 


5 


21 


N.W. 


Mod. 


-37*2 


-83*0 


Overcast since 3^. 


11 


18 8 


N.W. 


Light. 


-83-6 


-80*3 


Again overcast, but unclouded firom 


17 


9 


N.W. 


Light. 


-32-9 


-30*0 


Unclouded, mostly so since ViK 
Unclouded. A ftdnt arch of aurora. 


18 


10 


N.W. 


Light. 


-340 


-81*2 


20 


U 


WAW. 


Ught. 


-341 


-31*2 


Unclouded: ha«y. At 20^ 46- an 
arch or band across the lenith 


























tram W.N.W. to E.S.S.. not in 














motion. No disturbance. 


23 


15 


W.8.W. 


Cabn. 


-36-3 


-33*2 


Unclouded. 


19 5 

11 


21 
19 8 


W.8.W. 


-88-4 
-34-4 


-86-2 
-31*8 


Still unclouded, but htaj. 
Unclouded. 


15 


7 


— 


OOm. 


-34-6 


-31*5 


Unclouded. Faint arch of anronL at 
elevation of 10°. 


16 


8 


.^ 


Calm. 


-35-9 


-82*6 




17 


9 


_ 


Calm. 


-87-4 


-341 


Unclouded. Aurora, without change. 


20 


12 




Calm. 


-38*6 


-360 


Unclouded. Arch of aurora^ at 
elevation 20^. There have been 
occasional fldnt arches and floating 
patches of aurora firom time to 
time since lO**, but no disturbance 


























of the magnets. 


21 


13 


— 


Calm. 


-38-6 


-35*6 


Unclouded. Faint aurora, diAiaed 
generally; brighter portions, of 
irregular form ( ), in the N. A 
miidmum of Horizontal Force 


























(-'010 X) at 21^; range of Becli- 
nation from 21»' to^% (P 22"0j 
most easterly position (+28'*4) at 
21^12". 
Unclouded. No aurora at this thne. 
but occasional ftdnt arches and 


























23 


16 


_ 


Calm. 


-38*3 


-35*8 


























patches of light finom 21» to 20< 1^ 
Likhtly overcast since 4»» ; unclouded 
down to that hour. 


20 6 


21 


f 


Calm. 


-38-8 


-35*1 


11 


20 8 


N.N.B. 


Light. 


-82*2 


-28*4 


Still undoubted. 


17 





N.N.B. 


Light. 


-840 


-80*9 


19 


U 


NJ(.B. 


Light. 


-34*0 


-30*9 


An arch of aurora, elevation 28<* 
bands or arches. No disturbance. 














20 


12 


N.NJB. 


Light. 


-84-7 


-81*6 


Arch a little fldnter ( ), elevation 
26°; striated brilliant detached 
streamers and patches of light 
( ). chiefly in the NJ3. 


Son 
21 21 


•^nis 


- 


' Calm. 


-88*4 


-35-8 


Detached beams or streamera of 
aurora. 


22 


u. 


, 


Calm. 


-4S-0 


-89*0 


Unclouded. Aaron as before. 


23 


15 


— 


Calm. 


-40*9 


-89*1 


Unclouded. 
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Abstnust from the Meteorological Joarnal — ccntinuei. 



Date. 


Wind. 


Temperature. 




GMt. 
Time. 


Meaa 
Time. 


Direction. 


Force. 


Newman 
oorrected- 


DoUond 

aa 
obeerved. 


Weather. 


Januar 


jrlMi. 












D. H. 


D. K. 








e 




» 


21 16 




GUm. 


-85-6 


-87-2 


Unclouded. Prom 21^ to 0^ a roc- 
ceasion of fhint arches and de- 
tached patches of light with bright 
8tre«mer8( ), sometimes near the 
aenith, but no disturbance ob- 
served. Exposed some mercury, 
found it partly ftosen at 0^ 30-. 


5 


21 


— 


Calm. 


-46-5 


-44-0 


Btay, The mercwy had been solid 


U 


22 8 


N.N.W. 


Light. 


-87-9 


-88-9 


Still unclouded, but soon after 
clouded lightly over. 


17 


9 


N.N.W. 


Ught. 


-89-7 


-86*9 


Unclouded agahi since 13\ 


20 


12 


— 


Calm. 


-42-2 


-890 


Unclouded. Faint aurora in patches. 


21 


IS 


— 


GUm. 


-48-6 


-40-2 


Faint aurora In the N. at 21* 30-. 
A great quanti^ of detached 
cirrous aurora in dilferent parts of 
the sky, moderately brightT and 


























not in motion. No disturbance. 


22 


14 




Cahn. 


-«S*2 


-40-0 


Unclouded. Two dense but lUnt 
masses of aurora in the N Ji. and 
N.W. Patches of aurora, striated. 

N. round the xenith. No disturb- 
ance. At 22^ 16- no aurora in sight. 


28 


18 




Calm. 


-48-9 


-41-1 


Unclouded. No aurora visible. At 
23* 80- an arch of aurora extend- 
ing flnom N.W. by W. to N. At 

turned upon itself so as to form a 

of the hook was 27*, of the centra 
8flP, of theN.end26P. At28*40- 
the arch broke up mto striated 
masses, of moderate brightnen, 
generally dilhised finom N.W. to 


























showed a slight degree of disturb- 














ance by the vibration of their 














magnets, but without change of 














mean position. 


2S 6 


21 


— 


Cahn. 


-48-8 


-40-0 


Undonded. Ha» sbioe 0*, and mer- 
cury ftosen. At 0* the mereuzy 


























wss observed to be partly melted. 


11 


28 8 


— 


Cahn. 


-84*6 


-81*1 


Lightly overtatft. with occasional 
sprinkling of snow. 


37 


e 


— 


Calm. 


-89-9 


-86-4 


Haiy, but unclouded since 14^. 


23 


16 


— 


Calm. 


-89-9 


-86-9 


Unclouded. Ha^y. 


24 6 


21 


W.N.W. 


T. light. 


-40-6 


-87-6 


Overcast, with uniform dense base. 


11 


8 


— 


Cahn. 


-89-4 


-86-0 


Haqr. Magnetio term day began 


15 


7 




Cahn. 


-48-4 


-40*0 


Unclouded. No aurora visible. At 
16* 80- a fUnt auroral base hi the 
N. near the horizon. Greatest 

this tune. At 16* 46- a mass of 
aurora m the N.N.W.. another hi 
the N.B., both rising vertically to 
an elevation of 11^ then extend- 
ing irregularly to an elevation of 
about 82^, and thence uniting in an 
arch at an elevation of W, ftom 

streamers, in violent motion, rose 

to (4.) 
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AlMtnet from the Meteorological Joomal—eoiif intccif. 



Date. 



Odte. 
Time. 



Mean 
Time. 



Direction. 



WiucL 



Force. 



Ifewman 
corrected. 



Temperature. 



DoUond 

aa 
observed. 



Weatlier. 



January IMi. 



U 16 



D. 



Calm. 



-44-0 



-40-8 



17 



Calm. 



-41 -9 



ZS 



85 



IS 



14 



16 



16 



Calm. 



Calm. 



Calm. 



Calm. 



-44-8 



-46*8 



-46-5 



-47-6 



-41-7 



-44-0 



-44*1 



-44*4 



Unclouded. A heaw and brilliant 
arch near the Ecnith ( ), form 
rather irregular. Width about 6°, 
and nearly motionlew. At 16^ 15* 
aurora in the fenith, diverging 
fh>m points on the B. and W. sides, 
not in straight beams, but with a 
wavy or 8erj]«ntine outline, and 
breaking up iuto narrow streaks. 
At 16^ 80" a brilliant narrow band, 
very irregular in outline at about 
ISP beyond the senith to the 8. 
Faint detached masses both to the 
N. and 8. of it, at 16^ 46». The 
arch was bS* beyond the aenith, or 
80° above the southern horison, 
and fUnter. There was a little 
very fUnt aurora In the N. 

Unclouded. Another arch ( ) ap- 
proaching the aenith, at present 
80P Arom it; broad and diffused. 
At 17^ 16- fUnt detached ] 



of great extent in the N^. and 
N.W. near the horiion, also some 
detached patches of no regular 
shape, and streamers. At 17^ 80" 
no aurora was visible, save a fklnt 
luminous base near the horison. 
Auroral light waa obaarved at 
Toronto at 17^, but the sky was co- 
vered with clouds all night. Aurora 
was also seen at North Salem, N.Y. 
(Regent's Reports), but the hoar 
if not I ' 



Unclouded. Ha^. The most west- 



erly position of the Declinometer 
(-0^44'-6) was at 80^ 85-. At 
21^ 80- vast quantities of fldnt 
cirrus aurora ( ) in various parte 
of the sky, without motion. At 
21k 45» no aurora was visible. 

Partially clouded. Xo aurora visible. 
At 28^ 40^ a lUnt mass of aurora 
( ) moving slowly flrom the N.S. 
along the eastern horizon (eleva- 
tion not recorded) gathering to a 
focus at the N.S. enremity. The 
lowest value of the Horisontal 
Force at this time. 

Unclouded. A large dense mass of 
aurora(2)S.B.by8.atelevationlOP. 
It suddenly broke up into a num- 
ber of patches, which were scat- 
tered at various elevations, and all 
dis^peared before 83^ 15-. 

Unclouded. Haay. No aurora visi- 
ble. The most easterly position of 
the Declinometer (+JP lO'-l), at 
0^15-, ranges'" 4^8. At0k45»a 
foint luminous base was distin- 
guishable 8. of the lenith. The 
mercury was observed to be soUd 
Arom IM to this hour. No more 
aurora was seen, but the magnetic 
disturbance lasted until about 6^. 
In that portion which occurred 
fh>m 16^ to 10^ a tolerably decided 
correspondence may be distin- 
guished in the movements at Lake 
Athabasca, and those at Toronto 
and Greenwich ( at the latter 
stations the greatest degree of dis- 
turbance occurred at this time. 
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HETfiOBOLOGICAL OBSEBVATIOK8. 
Abitnct from the Meteorok^gkal Journa l a m t mmm i . 



Date. 



Gdtt. 
Time. 



Mem 
Time. 



Wind. 



XHracnon. 



Foree. 



Tempentiire. 



corrected. 



DoOoDd 



JanuvylM*. 
P. H. D. H. 



6 
11 
17 

a 

t6 5 
11 
17 

M 

n 



27 6 
11 
17 



U 21 

25 S 
9 

15 

21 
8 

e 

IS 

26 14 



15 



2S 

27 S 

9 



Sunday. 
2S 23 28 15 



29 5 

11 
17 
2S 

80 5 
11 

17 
18 



88 
81 00 

6 
11 

17 
18 



21 

28 13 

8 

15 

21 

80 8 

9 
10 

18 

15 
16 

81 

81 8 

9 

10 





Calm. 


N.N.B. 


Mod. 


E.N.E. 


High. 


EJi.B. 


Frah. 


— 


dim. 


W.8.W. 


V. light. 


W.8.W. 


Light. 


WJB.W. 


Light. 


"- 


GUm. 


— 


dOm. 


^^ 


Gahn. 


N.N.E. 


Freeh. 


NJ7.B. 


V. light. 


.. 


OUm. 


N.N.E. 


Light. 


N.B. 


Light. 


Njr.B. 


Fresh. 


E.N.B. 


Light. 


WJ8.W. 


Light. 


WAM, 


T. light. 


— 


Gahn. 


— 


Calm. 


- 


Calm. 


_ 


Calm. 


— 


Calm. 


~ 


Calm. 


— 


Calm. 


Bjr.E. 


Light. 


B.N.E. 


T<ight. 



-48-7 
-40*2 
-81-8 

-26*6 

-86*0 
-240 
-82-9 

-85*7 

-87-8 



-88-7 

-88-6 
-28-0 
-18-8 

-14-8 

-17-3 

-5*4 

1-8 

14*6 

5-1 
2-7 

-8-0 
-6-0 

-18-8 

-19-5 
-21'8 

-20*4 
-14-8 

-22-8» 
-22-0 



-41'2 
-86-4 

-28-4 

-28-8 

-22*7 
-20-9 
-29'8 

-88*6 

-86-2 



-86*2 



-86*4 
-24-8 
-10-9 

-12-0 

-14-6 

-8-1 

8-0 

15-0 

6-8 
4-7 

-5*9 
-8-6 

-10-4 

-16*9 
-18-2 

-17-9 
-11-9 

-20'2* 
-19-2 



The morementa from 21^ to 2^» 
which are the moet conaiderable 
at LakeAthateeea, have no decided 
ooimterpairt aft Ttnonto or Qreen- 
wich. but the diflturbaaoe laatod 
at Toronto and at Qreenvicfa 
(more decidedlj aft the ftarmer 
than at the latter staftion). down 
to about the same time, Tis. 2S' 5^. 
Bmj, but unclouded. 

Lightly c 



Orercart. 'Wind high and in f 

«inoel2\ 
Overcast. Wind atiU high and 

Miually, but abated a little. 
Still orercasL Wind fidkn ainoe 2^. 

Overcast. 

Unclouded since 7^. Alhintarehof 
aurora extending from N.W. to 
N JS. at an elevaSon of 11^ 

Undouded. Detached streamera, 
ami part of an arch of modento 
brigntness from N. te N.E. 

Unclouded. Faint and scarcdy dis- 
tinguishable streamen and ardhea. 
Horizontal Foroe sUf^thr dia- 
tuibed. Range of 0M^iatioii 
between 22^ and SS^ OP 81'. Most 
westerly (-1V-4) at 22^ 9- ; most 
e8sterW(+10'l)at28*51-. Low- 
est value of Horiaontal Ferae 
(- -018 X) at 22^45-. 

Undouded. Faint luminous or an- 
roral base, which continued visible 
down to 1*. without assuming any 
definite form. 

Lightly overcast since 4^. 

Wind newly risen. Still overcast. 

High windgenenlly since IIV AtlS^ 
a little snow. Overcast to the end 
of the observations. 



anroial 



Lightly 
Bghtii 



Faint 
__ intheN. 
Sky recently cleared. 

Overcast again since 0^. 

Snowing thickly since 16\ and so on 

Lightly overcast, with cirro-cumuli. 

Snow again at 0^. 
Snowing thickly. Snowing since 2\ 

Overcast, but ceased snowing soon 

after 5h. 
Overcast. 

Sky cleared, and slight aurora (not 
described.) 

Generally clouded. A fttlnt mass of 
aurora ( ) near the horiaon in 
the N., and streamers in the N.W. 

Fltrtially clear. 

Partially dear. A flunt amoral ban 

intheN. ( ). 
Undouded since 2^. 

Light drri andstrati in various parts 

of the sky. 
Light drro-stratL 

Detached streamers in the N.E. ( ), 
and a flunt stationary strip of 
cirrus aurora at elevation 86P in 
the N.W. 
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AlMtract from the Meteorological JooTDil^coniinveiL 



Date. 



GKytt. 

Time. 



MeMi 
Time. 



Wind. 



Direotion. 



NowmMi 
corrected. 



Tempermture. 



DoUond 

M 

observed. 



Weather. 



JanmrylSM. 

D. H. D. H. 

31 23 31 15 



Feh. 
1 S 

11 
17 
S3 



S 6 



11 
17 



» 

8 6 



11 
17 



Sondaj. 



5 S 

11 
14 
15 

16 



17 



N.N.B. 



Freeh. 



-18-4 



-15-9 



n 

Feb. 
1 3 

e 

15 



N.N.B. 
N.N.B. 
N.NJi. 



Freeh. 

Light. 
Mod. 
High. 



-14-5 

-16-2 

-10*5 

-5-8 



-11-8 

-12-7 
-8-2 
-3-4 



21 



S 8 

9 



18 
21 

8 

9 

'4 15 



N.lqrW. 



N. 

N. 



21 

5 8 

8 

7 



WJf.W. 



W.N.W. 
W.N.W. 
WJT.W. 
W.N.W. 

WJJ.W. 



WJf.W. 



Light. 



Light. 
Light. 



Oihn. 
Calm. 

Calm. 

Calm. 

High. 



Light. 
Light. 
Light. 
Li^t. 

LiL'ht. 



U^t. 



-1-1 



-1*8 
-5-1 



-9-8 
-10-8 

-1-8 

-5-9 

7-3 



-7-8 
-1*5 
-8-0 
-9'6 

-10*8 



-18-4 



0*8 



0*8 
-8-1 



-8-9 
-7-1 

I'D 

-4-0 

8*8 



-5*0 

0*2 

-8*2 

-7*4 

-8*2 



-11-0 



Uniformly overcast eince 19^. A 
great disturbance, especially of tbe 
Horiiontal Force, ttom 0^ to 4^. 
Most westeriy reading of the 
DecUnation (-0^ 14^) at 0^ 9*. 
Lowest value of Horiaontal Force 
(-•046X) at 0^27-. Most east- 
erly reading (+1« r*7) at 1* 80-. 
Bange V Uf'7. 

Overcast, with dense and dosely- 

packed cirro-cumuli. 
Unclouded since 8^. 

Li^tly overcast. 

Overcast. Considerable magnetic 
disturbance of an unusual charac- 
ter from 10^ to 21)>, the range of 
Declination being most^ to the 
westward. Most easterly reading of 
Declination (+0^ 40"9) at 19^ 12-, 
followed by the most westerly read- 
ing (-ri9"8) at 19^ 27-. Biange 
2°T*2. Lowest value of Horiaon- 
tal Force (- *024 X) at 19^ 88-. 

Overcast. Slight snow at 7^. Con- 
siderable disturbance of the same 
character as before again observed 
fh>m5^to8^. Bange of Declination 
OP 61'. 

Lightly overoaat. 

Lightly overcast. Moderate disturb- 
ance from 17» to 21\ Most westerly 
reading of Declination (-0^ W) 
at 17^^- ; most easterly (+0^14^2) 
at 18^ 48-. Bange 0»4e"e. Hori- 
aontal Force above the mean dm> 
ing its continuance. Highest value 
(+ '026 X) at 18^ 54*. 

Snowing lightly. 

Overcast. A few flakes of snow fkll- 
ing occasionally. 

Tery light and fleecy diKHnuiuli, 
with clear space. 

Overcast since 12^, and so to the end 
of the observations at 20^. 

Overcast since resuming observe* 
tions at 21^ Tery great disturb- 
ance between 23^ and 2K Moat 
easterly reading of the Declination 
(+1«14"8) at 0^21- foUowed br 
the most westerly (-I*' 22^) at 
0^80-. Bange 2<'a6'*4. Horisontal 
Force at 0^ 8-. at ito lowest value, 
(-•068X) 

Overcast. 

Unclouded since 6^. 

Unclouded. A fldnt arch of aurora. 

Unclouded. A moderately bright 
arch of aurora ( ) at elevation 18*. 

Unclouded; arch as at the last ob- 
servation. Considerable disturb- 
ance, principally ofthe Declination, 
from 16^ to 19^. Most easterly 
reading (+0° 48'*8) at 16^ 21- fol- 
lowed b7 the highest value of the 
Horizontal Force (•l-'022 X) at 
16^80-. 

Unclouded. A doable arch of aororm 
( ), lower circle at elevation fp. 
the upper at 18^ and two detached 
masses in theX.B., rliring verti- 
cally to the elevation of 18<> and 14*. 
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Date. 


Wind. 


Temperature. 




G«tt. 
Time. 


Mean. 
Time. 


Direction. 


Foroe. 


Newman 
corrected. 


DoUond 

as 
obaerred. 


Weather. 


Febnuk 
Sun 

D. H. 
6 S 


D. H. 
6 16 


- 


Calm. 


o 
-21-7 


o 
-19-8 


Continues uncloaded. Disturhance 
renewed from 20^ to 23^. Low- 
est value of Uoriiontal Force 
(--089 X) at 21^ 9-. Most 
westerly reading of DecUnation 
(-0P *-7) atll^ 86-. Bange 


6 6 


21 


WJf.W. 


light. 


-22-0 


-19-1 


Lightly overcast shioe 8^. 


11 


6 8 


NJf.B. 


Light. 


-8-0 


-6-8 


Generallv unclouded since 6^. At 
present overcast. 


17 


e 


E.N.E. 


light. 


4*8 


6-6 


Overcast. Magnetic shock fh>m 18* 
to iS^, Most westerly resdmg of 
Declination (-0° 23"6) at 19^ lo-. 

Baiige0»tt"4. 


8S 


10 




Calm. 


6-6 


7-6 


cast since 17>>. 


7 5 


21 


— 


Cahn. 


8-8 


8-4 


A few flakes of snow failing. 


11 


7 8 


— 


calm. 


9-7 


110 


Snowfag lightly from 10* tola*. 


17 


9 


— 


Cahn. 


6-9 


7-2 


Overcast. 


23 


16 


— 


Calm. 


8*9 


9-9 


Overcast. 


8 1 


17 




Calm. 


8*8 


7-9 


Chro^itrati to the 8.; remahider 
clear. A very lUnt arch of aurors 
gathering to a focus in the E. 
A slight disturbance just over. 
Range of DeclinsAion (QP 87"4.> 

(-•02lX)atO*0-. 


6 


21 


""" 


calm. 


8-8 


7-7 


Lightly overcast. A minimum of 
^omontal Foroe (--Q23 X) at 
6*0-. 


11 


8 8 


— 


Cahn. 


19-8 


20*0 


Light drrus haae, but otherwise 
unclouded sinoe 6*. 


17 


9 


— 


Calm. 


14-8 


14-4 


Unclouded. 


SS 


U 


— 


Calm. 


12*8 


12*9 


Clouded over sinoe 22*. 


9 6 


21 


— 


Calm. 


120 


12-2 




11 


9 8 


— 


Cahn. 


6-8 


70 


Overcast. 


17 


9 


N.byW. 


Light. 


-0-8 


1-2 


Wind sprung up at IS*. 


23 


16 


— 


Cahn. 


-2-4 


00 


Overcast. 


10 6 


21 


Njr.B. 


T. light. 


0-8 


2*9 


A heavy hoar-ftxist depositfog 
since 0»». 


11 


10 8 


— 


Calm. 


7-9 


9-7 


sky in the S. 


17 


9 


— 


calm. 


8-7 


10-0 


observations at 20*. 


11 21 


11 18 




calm. 


-80-8 


-27-4 


moderately bright ( ), extending 
fttnn N.E. to N.W., and rising to 
an altitude of 64^ A fkint patch 
of aurora ( ) of great extent, near 
the horizon in the N JS. A slight 
change in the Horizontal Force 
and £iclination, but not sufficient 
to lead to observations for di»- 
turbance. At 21* 80- no traces of 
aurora. 


23 


16 


N.N.E. 


V. light. 


-81-8 


-27-9 


Unclouded. 


12 6 


21 


~ 


Cahn. 


-231 


-201 


Overcast; cirro^mmuli andstratu 
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Al»tract from the Meteorolo^cal Joumal — continued. 



Date. 


Wind. 


Temperature, 




GMtt. 
Time. 


Mean 
Time. 


Direction. 


Force. 


Newman 
obaerved. 


DoUond 

aa 
obeeryed. 


Weather. 


Februtt 


17 1844. 












D. H. 


D. H. 






o 







12 11 


12 8 


B.N.E. 


V. light. 


-11-9 


-8-8 




17 


9 


Njr.B. 


Light. 


-14-9 


-12-6 


Unclouded ginoe 12^, with the ex- 
ception of a few strati in the S. 
Unclouded. A flunt arch of aurora 


18 


10 


N.N.B. 


Light. 


-15-8 


-12-7 














( L at elevation 22° from N JB. to 
A moderately bright arch of aurora 
Unclouded. No aurora at thia hour. 


21 


18 


— 


Gahn. 


-14-9 


-12-9 


22 


14 


.^ 


Calm. 


-18-2 


-15-2 














but a suooession of fkint archee 














and streamers prevailed from 21^ 














to 23'', unaccompanied by any dis- 














turbance. 


23 


16 


— 


Cdm. 


-19-2 


-16*9 


Unclouded. An arch of aurora ( ), 
at elevation 20«'. 


IS 6 
9 


21 
13 8 


N.N.B. 


Calm. 
Fraah. 


-22-0 
-16-0 


-18*7 
-13-0 


Light cirri and strati covering the 

Unc&uded 6^ to 8^; at prasent 
lightly overcast. 


17 


9 


— 


Gahn. 


-7-0 


-6-0 


Clearing since 16* j at present un- 
clouded. 
Unclouded. A fkint aurora vislblo 


19 


11 


^. 


Cahn. 


-10-8 


-8*5 














Unclouded. Aurora scarcely dia- 


20 


12 


^ 


Gahn. 


-11-2 


-8-9 














tinguishable. 


28 


16 


— 


Cihn. 


-10-0 


-7-8 


Unclouded since 17*; continued so 
toS*. 


14 6 


21 


_ 


Gahn. 


-18-8 


-11-0 


Overcast at 4* ; again unclouded. 
Clouded. Light drro-fltiatL 


11 


14 8 


— . 


Calm. 


-4-8 


-2-0 


17 


9 


N.N.B. 


Freeh. 


-6-7 


-2-7 


Unclouded, but ha^. 


28 


Ifi 


„ 


Liffht. 
CUm. 


7-7 


8*8 


Overcast since 18*. 


15 6 


21 


— 


7-9 


90 


Lightly overcast. 


11 


16 8 


— 


Calm. 


28-1 


20*0 


Ha^. 


17 


9 


.^ 


Cahn. 


14-9 


16-8 


Haa^; a few stars visible. 
Unclouded. No aurora visible. At 


20 


12 


.. 


Gahn. 


7-7 


8*9 














20* 16- a brilliant arch, elevation 
25"». extending from N.B. to N.W, 
and gathering to a focus at the 
N.B. end No disturbance. At 


















































20* SO- the arch separated hito 














peared to be suspended vertically. 














and were dancing up and down, 
and changing theur position, with 


























violent motion. The Bifilar and 














IncUnometer MavneU in slight 
agitation, but no change of readuig 


























tions. At 20* 4»- the aurora 














^ipeared as two arches, the upper 
oneftint( ), at elevation S2P, the 


























at elevation 26°. No disturbance. 














At 21* no aurora visible. 


23 


15 


N.N.W. 


Light. 


5-9 


7*8 


Unclouded, but hai^. 


16 S 


21 


— 


Gahn. 


12*2 


12*9 


Unclouded. 


11 


16 8 


— 


Cahn. 


84-0 


82-0 




17 


9 


^^ 


Calm. 


28-2 


28-0 


Unclouded. A moderately bright 
arch of aurora ( ) , extending flrom 


























N.B. to N.W. At 17* 3»- the 














same, at elevation 16». At 17* 45- 














the arch broke up into narrow 














vertical portions, which were 














dancing up and down in moderate 














motion. At the same tune two 














brilliant ( ) manes or foci of 














aurora to the eastward of N.B. ; a 














slight change of reading Ui aU the 
















18 


10 


SAW. 


Light. 


29*4 


88-4 


Unclouded. An arch of aurora of 
moderate brightness (_ ), extend- 
ing from N.B. to N.W., altitude 
85^; readings of the instruments 


























as at 17* 45-. 
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Abetract from the Meteorological Jooma l continued. 



Bate. 



0<Ht. 
Time. 



Mean 
Time. 



Direction. 



February 1M4. 
D. H. D. n. 
16 21 16 IS 



8S 

17 5 

11 
IB 



16 



17 



Bundaj. 



14 
16 

81 

17 S 

7 



18 » 

19 6 
11 
17 
83 

80 6 
11 

17 
SO 



83 

81 6 
11 
17 
80 

81 
88 

SS 

88 6 

11 



IB 16 
83 

le 8 

9 
16 

81 

80 8 

e 

18 
18 

16 
81 

81 8 

e 

18 

18 
14 



Wind. 



8.S.W. 



8.S.W. 

S.S.E. 

8JS.W. 
8.S.W. 
W.N.W. 



Force. 



Newman 
corrected. 



High. 



16 

81 



88 3 



B.N.B. 
KJi.B. 

N. 
N. 

NJi.B. 
N.N.E. 
NJr.B. 



Light 

High. 

Mod. 
Fresh. 
Oidm. 



Oidm. 
Calm. 

Calm. 
Oidm. 
Calm. 
Calm. 
Calm. 

Calm. 
dOm. 

Freeh. 
Calm. 

Calm. 

Calm. 
Light 
High. 
High. 
Hod. 

Hod. 

Hod. 

Hod. 
Calm. 

Cahn. 



Temperature. 



870 



88*t 

844 

87-9 
871 
86-1 



85-1 
88*6 



8-9 
13-8 
19*0 

4-8 

6*5 

18-4 
88-8 

8-9 
8-7 

-1-8 

-6-6 
8-1 
16*6 
81-6 
80*4 

81-8 

80*1 

19-0 
19-1 

84*8 



Dollond 

aa 
obeerred. 



8S-8 



870 
81*8 

86*6 

86-6 
846 



84-1 
88*1 



9-4 
18-9 
80*9 
6*8 
7-9 

14-6 
81-0 

10-8 
4-9 

0-6 

-8-1 
4-6 
16-1 
80-0 
80*6 

81-8 

19-6 

18-9 
19-6 

84-4 



Weather. 



Unclouded. A brilliant buret of 
aurora, of a pale pink o^ur. At 
21^ 84" the sky to the 8. neurly 
covered with fhint manea and 
bands of aurora, in slight motion 
( ). At 81^ 86- a brilBant circle 
or corona ( ). 80^ from the tenith 
to the N. (This ippean to hava 
been caused, not by oonver- 
genoe of streexners, but by a 
convolution of what msy be 
termed auroral cloud.) The drde 
in vertical and rotatory motion; 
large bands of dilftuwd aurora 
surrounding it. Extra obeerva^ 
tions fhnn 81^ to 28^; range of 
Declination. OP 18' -8, completely 
establishing the absence of dis- 
turbance during the finest portion 
of the above displsy. 

An irregular arch in the N.W. near 
the horison. 

Unclouded. Faint aurora ( ) still 
visible. 

Overcast, with haxe. 

Overcast 

Partially clouded. Fatchea of Mnt 
aurora or auroral haae in various 
quarters, with part of an arch, of 
moderate bri^tness, firom N.B. to 
N., at elevation ir. 

An imperfect arch, at elevation VP. 
Auroral base in various parts of 
the sky to the N. No disturbance. 

Hasy. Clouded over after 18^, and so 
to the end of the observations aft 
80^. 

Clouded. Snowing lightly dnoe 88^. 

Overcast fhmi 81^ to 6^. 

Unclouded since 7V 

Continues unclouded. 

Overcast, with dense haae, IncreiBing 

since 22^ Hoar-ftost. 
Clouded cirro-cumuli and haae. 

Prevalence of cirn>«trati and cirro- 
cumuli, at present unclouded, but 
haiy. 

Unclouded since 15^. 

Unclouded. A (Unt irregular arch 
of aurora, at elevation 80^. 

Unclouded. Faint auroral haae. An 
irregular arch in the N., at eleva> 
tionSS^. 

Unclouded. 

Overcast since 8^. 
Overcast. 
Continues overcast. 

Thick and haiy. Three fkint patches 
ofaurora( ) in the N.W., at the 
elevations of 54P, etP, and 9£*. 

Hvgr. A fkint arch of aurora ( 
at the elevation of 15^. 

Faint aurora visible, through cirro- 
cumulus clouds. 

Haay. Faint aiunora visible, as before. 

Calm since IK Cirro-cumuli with 
clear spaces. Haiy. 

Unclouded since 9^. Snow at 6^ 
and7\ 
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Abstract from the Meteorological Joanial — continued. 



Date. 



GOtt. 
Time. 



Mean 
Time. 



Direction. 



Februa]7l844u 



l>. H. 
28 17 

23 

2S 6 

U 



D. H. 

22 9 

16 
21 

23 8 



17 


9 


23 


16 


t/k 6 


21 


11 


24 8 


17 


9 



26 23 

26 6 
11 
17 



27 1 

6 

U 
17 

23 

28 6 

11 
16 



Sunday. 



16 

21 
3 
9 

16 



17 

21 

27 8 
9 

16 
21 

28 8 

8 



Wind. 



WJf.W. 



W.N.W. 



EJf.E. 



WAW. 



E.N.E. 

N.NJB. 

N.N.E. 

W. 



Force. 



Newman 
corrected. 



Calm. 
Calm. 
Calm. 
Calm. 



Calm. 
Light. 
CUm. 
Calm. 
Calm. 

Y. light. 

Calm. 
Light. 
Calm. 

Hod. 

Cahn. 

Calm. 
Calm. 
High. 

High. 
Light. 
Light. 
Calm. 



Temperature. 



DoUond 

as 
observed. 



27-2 
30*8 
82*6 
20*9 



10-9 
0-4 

-8-8 
1-8 

-4*9 

-9*8 

6-6 
33-6 
27*9 

1-9 



-2*6 

-6-6 
-0-9 
-1-3 

8*8 
6-8 
16-7 
6-4 



26*1 
29-3 
80-9 
800 



11-7 
2-7 

-1-2 

4-8 

-2-6 

-6*8 

9-1 
33-9 
26*9 

3*6 



-0*8 

-2-8 
1*9 
1-2 

6*2 

8*8 

16*7 

6*1 



Weather. 



Overoast since 12^ 

Continues overcast. 

Unclouded. Clearing since 2^. 

Light cirri and strati. Term day 
commenced at 10^. A day of con- 
stant but slight disturbance. Most 
westerly reading of tbo Declina- 
tion (-tf» 1«'*2) at 4" 40- ; the 
most easterly (+0^ U'-6); range 
0P23'*e. 

Unclouded since 16^. 

Snowing sligbt^y since 22^. 

Undouded. 

Light cirro-cumuli and cirrus hace. 

Nearly overcast. Dense cirro-cumuli. 
Soon afterwards light wind fh>m 
N.E. to the end of the observations 
at20». 

Unclouded since the commencement 
of observations at 21^. 

Unclouded. 

Cirro-strati and cirro-cumuli. 

Hasy. Faint halo round the moon, 
diameter 40°. 

Partially clouded. Snow at 22K A 
sli«[ht disturbance from 22)' to 0^. 
giving a minimum of Horizontal 
Force ( - *025 X). at 23^ 9". range 
ofDecUnation,0^U'. 

Unclouded. Clear bright and broad 
arch of aurom ( ), at elevation 
26°; no disturbance. 

Uncloided. 

Haay. 

Haa^. Wind from N.E. since 12^ ; 
high since 14''. 

Overcast. 

Snowing lightly since 10^. 

Ceased snowing at %\ 

Unclouded. A bright but narrow 
band of aurora ( ) in the 8., at 
elevation 40° ; also an irrcKular ser- 
pentine arch in the N.W., both 
of a yellowish tint, and closely 
striated, conveying the imprewrion 
of being near the earth. At le"* S" 
much yellow and purple colour 
was ilevelorH^d. At le"* 16« a bright 
mash of aurora, extending from 
W.N.W. to S., at elevation lOP to 
17°, with short streamers at an 
elevation of 60* dancing up and 
down, appearing and dURsppoiring, 
with moderate motion. A dense 
and brilliant stationary body of 
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Abstract from the Meteorological Journal — continued, 



Date. 



G6tt. 
Time. 



Mean 
Time. 



Direction. 



Pebruaiy 1»M. 
s. H. P. n. 



28 17 



19 
81 



22 



29 



28 9 



11 



18 



14 



15 



16 



Wind. 



Force. 



Calm. 



Calm. 
Calm. 

Calm. 
Calm. 



Calm. 



Temperature. 



Newman 
foiTected. 



6-4 



-0*8 
-1-5 



-2-6 



-2-8 



-8-8 



Dollond 

as 
obeen'ed. 



61 



1-9 



0-6 



-0-8 



00 



-2*8 



Weather. 



aurora in the W.N.W.; detached 
BtreamcTs in the £.; no disturb- 
ance. At IC 30" four ftunt striated 
bands or ajrhes crossiDg the me- 
ridian near the zenith. A bright 
portion of anarch (3) from E. by N. 
at elevation ff*, to N. at eleration 
4(P, terminating in a curl at the 
upper end. At 16^ 4tS^ a broad dif- 
fused arch of irregular form, at 
elevation 74°. Five &int and imper- 
fect arches in the N. at various 
altitudes. Faint streamers in the 
S.W. No disturboDoe. 

Unclouded. A dense and brilliant 
band, rising in a zifi;zag form, and 
extending from N. w. to N.E.. 
much diffused at N.E. end, and 
portions striated. At 17^ 15- 
streamers of moderate brightness 
in various parts of the sky. No 
disturbaooc. 17^ 90^ no auroza 
visible. 

Unclouded. No aurora. At 19^ 80* 
very fiunt diffused aurora in the 
N. ; portions striated. 

Unclouded. Bright aurora ( ) not 
described. 21^ 16" aurora in bright 
serpentine bands ( ) moderately 
dense, in rapid motion, and fiynt]y 
ooloured, au in the sauthem sec- 
tion of the sky. 

Biffkised bands of aurora ( ) spread 
irregularly near the cemth, and in 
theN.W. Slight disturbance. 

Unclouded. Very fUnt detached 
masses of cirrus aurora ( ) float- 
ing about in the S. Considerable 
change of Inclinometer scale read- 
ing at 23\ for which extra obser* 
vuions were made for half an hour, 
then discontinued, on the magnet 
returning with little irregularity 
to its mean position. 



Unclouded. Fiftlnt drruB taxrark^B 
before, but no disturbance. 
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Abstract from Meteorological Journal. 
At Fort Simpson. 



Bate. 



Gdtt. 


Mean 


Time. 


Time. 


1844. 


ApriL 


March. 


D. H. 


D. H. 


1 6 


31 21 




April. 


12 


1 8 



17 



18 




6 

12 
17 


1 16 
21 

2 3 

8 


18 


e 


20 


11 


21 


12 


22 


13 



8 



6 
12 



17 
18 



4 
• 
12 
18 
19 



U 



21 
8 3 



15 
21 
4 8 
9 
10 



Good Friday. 
6 18 6 9 



21 
6 



Wind. 



Direction. Force. 



E. by S. 
S.E. 
S.E. 

S.E. 



8.E. 



8.W. 

8. 



S.E. 



S. 
8.E. 



NJf.W. 
W.N.W. 



Mod. 
Mod. 
Mod. 

Mod. 



T^ht. 


1-6 
lO'S 
29-3 
16-9 


Calm. 


16-8 


Calm. 


12-7 


CUm. 


11-2 


Calm. 


8-6 



Calm. 



Calm. 
Fresh. 

V. light. 

Cilm. 

Calm. 

Light. 

Fresh. 
T. light 
V. light. 



High. 
High. 



Temp. 



Nevman 
corrected. 



§•7 
26-0 
16*1 



U*8 



1*6 



12-7 
38*8 



28-9 
30-4 



22-6 
28-3 
46*6 
33*8 
31*6 



22*0 
9*5 



Weather. 



H«^. Snowing finoml^ to ei'Gdtt. 

Overcast, with light ciiro-cumuli, interspersed 
with clear spaces. 

A ftunt mass of aurora, of striated appearance, 
in the N.N.E.. at 60° elevation. At 17'' 80" an 
arch of moderate brightness ( ), extending 
from S.B. to N.N.W., and at 70° of elevation. 

Unclouded. The arch has recently separated 
into fikint masses ( ) of striated apix»rauce, 
diffused generally over the sky, and slightly 
in motion. At 18^ 15" the aurora consider- 
ably brighter ( ) and nearer the zenith, 
elevation S3P, At IS^ 80" still bright and 
about the same elevation, with moderate 
serpentine motion. 

Hazy, but unclouded. 

Unclouded since 0^. 

Still unclouded. 

Unclouded. A faint arch of aurora ( ) fh>m 
S.E. to N.N.W.. at elevation 74°. 

Unclouded. Faint aurora ( ) extending fh)m 
the £. along the northern quarters; cirrus 
aurora or haze in various parts of the sky. 

Unclouded. Cirrus aurora in various parts of 
the sl^. 

Unclouood. Faint aurora firom E. to N.W., 
and auroral haze in various parts of the sky. 

Unclouded. No aurora. At &>> 10" a brilliant 
burst of aurora, attended by great disturb- 
ance of the magnets. It appeared in the 
W.N.W., rising rapidly in vertical streamers, 
which were highly coloured, exhibiting tints 
of pink, green, and yellow, and in violent 
pulsating or dancing motion; sometimes, also, 
ohanging position by serpentine development, 
and presenting themselves in difTerent parts 
of the sky. both N. and S. of the zenith. It 
disappearod at 23.^ SO". Most easterly posi- 
tion of the Declination (+2° 370 at ^ 40"; 
most westerly (-O*" 60"3) at 22^ 60"; range 
8° 27'. The movements of the Inclinometer 
and Bifilar Magnets exceeded the range of 
their respective scales. 

Unclouded. No aurora visible; but little dis- 
turbance. Observations were discontinued at 
23^ SO", but resumed at 4^. giving another 
maximum to the E. of +1° 39"8 at 4^ 24". 

Light cirrus clouds generaUy. 

Cirro-cumulus clouds. Wmd sinoe 8^ began 
8.E. 

Unclouded. Faint arch of aurora fWmi E. to V., 
at elevation 40^. Tlie magnets not disturbed. 

Two fidnt arches ( ) flrom S.E. to N Jf .W.. at 
67° and 66'* elevation, and a broad diffused 
band crossing the zenith fh>m S. to N. 

Overcast. 

Lightly clouded to the E.; remainder dear. 

Nearly overcast. 

Unclouded, but hazy. 

The same. Faint auroral haze in the N. and 
S.W. 

Casual observation. An aurora of moderate 
brightness ( ), chiefly conflncd to the X.W., 
annular and irregular in form and motion. 

Unclouded. Faint auroral haze in 8. and W. 
Wind squally, incrt^astHi to a gale at 22'*. 

Clouded since 22^, wind Knmowhat abated. 
Buow mizod with rain at i3\ 
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Abstract from the Meteorological Journal — continued. 



Date. 



Ofitt. 
Time. 



Mean 
Time. 



Direction. Porce. 



April 1844. 
D. H. 
6 6 



12 

18 



10 



SO 



5 21 

6 8 
9 



N.W.byN. 



7 23 

« 

6 

12 

18 

« 

6 

12 

18 

£0 



21 



Sunday. 



10 

11 

"7 14 
Ifi 
21 

8 8 

9 
15 
21 

9 8 

9 
11 



12 



Wind. 



S.byW. 

B. 
8.byW. 

W. 
N.N.W. 

W.byN. 

W.byN, 



W.l^N. 



Newman 
corrected 



Mod. 
Calm. 
Calm. 



Calm. 

Calm. 

Calm. 
Calm. 
Calm. 
Mod. 

light. 
Mod. 
High. 
Brisk. 

High. 

Brisk. 



Mod. 



Temp. 



9-3 
16-4 
8-9 



6-2 

8*6 

lfi'8 
13*2 
28-7 
tf'S 

88-6 
87-1 
4fi'4 
86*8 

23-7 

22-8 



17-1 



Weather. 



Unclouded. A sprinkling of snow at 2\ 3\ 

and 4". 
Light cirrous clouds, 0*9 of blue sky. 

Nearly unclouded. No aurora. At 18»» 15" an 
arch of aurora ( ) extending fhjm E. to 
W.N.W., extremities at 20° elevation, but 
rising to 78° in the centre, rather irregular 
above the elevation of 4fiP, width ll^ in 
motion ; also, two fiunt arches finom E. to N., 
at elevation 25° and 88°. Extra observatioiia 
were commenced, but the disturbance mani- 
fested was slight. At 18^ 30- the arch waa 
in the senith, where it separated into three 
bands or arches; the general form was 
regular at the N.w. end. but at the opposite 
extremity was curved almost to a circle, at 
the elevation of 18°. Most westerly reading 
of Declination (-0P 27'*4) at 18* 80f. At 
18» 46" the arch appeared in three detached 
portions, extending Aroni the senith to the 
N.W., slightly in motion. There was alao a 
bright patch in the N.. at elevation 20°, and 
faint haze ( ) in various parts of the sky. 

Nearly unclouded. A faint arch of aurora (6), 
at elevation 34°. The most easterly reading 
of the Declinometer was observed at 19* 45" 
(+0° lfl"5) ; range only 0° 43'*8, 

Unclouded. A double arch of anrora ( ) of 
striated appearance, at an elevati<m of ST*, 
rather brighter than before. 

Haxy. A fUnt arch of aurora extending from 
BTto N.W., elevation 58°. 
Undouded. 

Unclouded. 

Nearly overcast, with light drro-cumuli, 0*3 of 
blue sky. 

Overcast since IS*. 

Unclouded. Wind gusty. 

Unclouded. 

Overcast, and treah N.N.W. wind since 7*. 
Heavy snow soon after 12*. 

Hasy, but only partially clouded. Light snow 
at 15* and 18^. 

Unclouded. No aurora. At 20* 45" the aurora 
appeared as a broad arch, crossing the senith 
flrom E. to W. by N., brightest and most 
regular in the S.E.. up to an elevation of 40°, 
trom thence about 9* wide to a distance of 
80° from the senith towards the W. It was 
extending itself with moderate motion. No 
disturbance. 

Aurora was extending in the NJT.W. with 
violent whirling motion, from an elevation of 
25° to 68P, exhibitiUK Mnt tints of pink and 
yellow, with several long streaks rising to- 
wards the senith in the N. and S. The 
most westerly reading of the Declinometer 
(-0° 4' -4) was at 21* 8». At 21* 15- a ftint 
band of aurora extended across the senith, 
and a very bright mass of streamers ( ) rose 
to the senith from an elevation of 14P E. oy S., 
so closely arranged as to resemble a single 
striated beam, but in violent motion, and 
beautifully tinted. At 21* 30- four faint 
transverse bands ( ) extended across the 
meridian near the zenith, from an elevation 
of 30° above the horizon in the S.E. to an 
elevation of 25° in the N.W.. having a ser- 

eintine outline and a moderate motion. At 
* 46- vertical beams of aurora and detached 
haze in various parts of the sky. 
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Date. 



G6tt. 
Time. 



Mean 
Time. 



April 1844. 

D. n. D. H. 

9 22 9 IS 



10 



20 
21 



11 





6 

12 

18 

19 

28 



15 

21 

10 S 

9 



Wind. 



Direction. Force. 



11 
12 



15 
21 
11 S 
9 
10 

14 



12 


15 


6 


21 


12 


12 8 


18 


9 


18 


15 


6 


21 


12 


U 8 


18 


9 


19 


10 



u 



W.l?yN. 
N.W.byN. 



B. 

B. by 8. 

E. 

B. 

E. 

E.byS. 
E.8.E. 



N.W. 

N. 

W.N.W. 

N.W. 



Calm. 



Mod. 
Fresh. 
Cahn. 
Calm. 



Temp. 



Newman 
corrected. 



OiJm. 
Calm. 



Cahn. 
V. light. 
V. light. 

Brisk. 

Brisk. 

Brisk. 

Brisk. 
Light. 
Calm. 

Calm. 

Calm. 

Mod. 

Brisk. 

Brisk. 

Light. 



N.W. Light. 



16*4 



14-9 
20*4 
22-8 
12-7 



11-9 
7-1 



2-7 
18*8 
28-7 
21-6 
21-6 

17-1 

17-1 
28-7 
87-0 

82-9 

80-4 

38-6 

84-6 

27-5 

26-9 



25*2 



Weather. 



Undondod. The aurora as last described. At 
22>> 15» the same. At 22^ 80» it had nearly 
disappeared, leaving only a few vertical 
beams, and streaks or light moderately bright 
near the horizon. The most easterly reading 
of the Declinometer i+V vy) was al 22^^ 45". 
range V WQ. 

Unclouded, but haiy. 

Nearly overcast. 
Nearly unclouded. 

Unclouded. A vertical mass of aurora rising 
in the 8.E., elevation tiP. At IS^ 15» flOi^ 
vertical beams extending firom N.N.E. to E. 
near the horizon. Imperfect arches rather 
brighter ( ) rising fh>m the 8.E. and N.W., 
in the latter quarter approaching the lenith. 
in the former rising to 60^ elevation. At 
18^ 80- vortical beams still stationary, and 
ranging from N.N.E. to E., also an imperfect 
annular body of aurora in the N.N.E., at aa 
elevation of^40^, and about 23^ in diameter. 
Imperfect arches, and cirrus aurora or hue 
in various parts of the sky. At 18^ 49" the 
aurora had nearly disappeared. The instru- 
ments were watched and scale readings taken 
every 16" during this display, but no disturb- 
ance was manifested. 

Unclouded. A flunt arch of aurora from E. to 
N. at elevation 28?. 

Unclouded. A heavy band of amoral mode- 
rately bright, crossing the zenith from S.B. 
to W. by N., of irre^lar form, with rapid ser- 
pentine changes, fiuntly coloured ; it vanished 
in a f3w minutes, and at il^ 0" nothing but a 
few faint streamers and cirrus aurora was 
visible ; this continued with little change to 
Zl^ 46*, and at 22,^ there was no aurora visible. 
The magnets considerably disturbed. Most 
easterly reading of Declinometer (+V* 27"8) 
at 21* 6". most westerly reading (-O* 0"91 
at 22» 8-, range 1*20' -2. 

Unclouded. 

Unclouded. 
Unclouded. 
Unclouded, but haay. 

Still unclouded. A fldnt double arch ftrom N. 

to E. at an elevation of 28°, and auroral haae 

in detached masses. 
Long and funt vertical beams, and auroral haie 

extending Trom N. to E. ; also fUnt bands ( > 

across the meridian near the zenith. 
Nearly unclouded. 
Unclouded since l^^. 
Still unclouded. 

Haze gathering since 18^. At present overcast.. 

Thickly overcast, and snowing. Yery dark. 

Still snowing slightly. 

Partially clouded, but with clear spaces. 

Overcast since 13*, but now clearing again. Still 
hazy. 

Unclouded. An arch of aurora ( ) at an alti- 
tude of 33?, which separated at 19* 4»- into 
&int serpentine bands of little density, in 
moderate motion, and apparently at a con- 
siderable elijvatiou in the atmoaphore. Na 
disturbance. 

Disperaed portions of aurora still visiblflu 
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Date. 



G6tt. 
Tunc. 



Mean 
Time. 



April 1844. 

D. H. I D. H. 

Sunday. 
14 21 14 U 



15 



6 

la 

18 
19 



20 



10 6 

12 
14 



17 



15 



21 

15 8 

9 

10 



11 



16 



14 
21 

8 

6 



Wind. 



Direction. 



B.E. 



Force. 



Newman 
corrected. 



Mod. 



S.B. 
8.E. 



N.W. 
N.W.byN. 



Temp. 



22-6 



V. light. 

V. light. 

V. light. 

Calm. 



Cahn. 



Calm. 

V. light. 

Mod. 
Cahn. 



Cahn. 



20*6 



27-1 
48*6 
82*6 
82-7 



82-5 



26*4 

41*4 

49-5 
46*5 



88-5 



Weather. 



^ 



Unclouded. A bright arch of axaJk ( ) from 
S. to N. at 85° of elevation, tei«natin(? in a 
ciure or hook at the £. end. afl4P elevation. 
Long vertical streamers in sijAt motion from 
N. to N.E. Dense maasoi of aurora in^e 
senith, and in various parts of the sky. The 
magnets slightly disturbed. Most westerlv 
raiding of Declination (-0«» 19"!) at 21'. 
At 21>> 16» the features of the aurora vere 
much the same, but oonsidcrably fkinter. At 
21^ SO" it had nearly disappeared, excepti^ 
fkint hace. and a fldnt imperfect arch from B. 
to N. at elevation 18°. At 21'' 45" there was a 
fUnt arch from N.E. to N. at an elevation ST. 
At 22^ no aurora was visible. 

Unclouded. At 1^ the sama No aurora visible, 
but a considerable degree' of disturbance, for 
which the extra observations were resiuned, 
and continued to S*". Most easterly reading 
of the Declinometer (+1° 38'*7) at l** 42-, 
range since 21\ 2° 16^*0. 

Unclouded. 

Clouded, light dmis and haase. 

Unifonnly overcast, with light hace. 

Unclouded since 18^. A ftunt arch croaslnff the 
meridian near the senith frt>m £. to W.N.W., 
fbrm irregular in the highest portion, expand- 
ing with moderate motion. No disturbance, 
but readings taken every 15-. Atltfi'lS-the 
aurora in oright serpentine bands, f^tly 
coloured, crossing the meridian near the 
senith, and extending rapidly, with winding 
motion. At 19*^ SO" the bands were extending 
with ranid motion to the S. of the xenith. bu^ 
much fainter than at the last observation. 
At 19^ 46" about half of the sky was covered 
with aurora in vertical streamers, and cirrus 
masses of moderate brightness. 

The magnets were now observed at intervals 
of one minute, and showed a slight degree of 
disturbance, the Declination ranging to the 
W. of its mean position. Most westerly read- 



ing (-0° 28"9) at 19^ 64". 
JncToi • - - ■ 



Unclouded. A long range of vertical streamers, 
fiiintlv coloured, extended fri>m E. nearly to 
the N., at elevation of 24°, pulsating or 
dancing with rapid motion. Cutus aurora, 
or haze, in various parts of the sky. Most 
easterly reading of the Declination ( + 0° ie"7) 
at 20^ 3", range, 0^ 40'*6 ; a remarkably smau 
quantity for so considerable a display of 
aurora. At 20>^ 16" there were no traces of 
the aurora visible. 

Unclouded since 20^. No observation firom 28^ 
toSK 

A few light cirrus, but nearly unclouded ainoe 

Unclouded. 

Light cirro-cumulus and haEO. The BifUar and 
Inclinometer began to give evidence of a 
state of disturbance; the Declination also 
ranged considerably to the westward of its 
mean position at this hour. Extra observa- 
tions were commenced and continued toit 
sixteen hours. 

Hazy. Disturbance stiU continuing, the Decli- 
nation exclusively to the west of its mean 
position. At 17' 38" aurora was first ob- 
served risine in the S.B. in two ciurved 
streams, moderately bright; elevation above 
the horizon. 35° and 4(f . At this tame hour 
the foUovoing entry occurs in the Met^yroto^ 
gicM Register at Toronto: — "Clear overhead; 
^' clouded round the horieon. A faint lighk 
" apparent behitul the cUmds in the NJV, 
" horizon.** 
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Bate. 



G«tt. 
Time. 



Mean 
Time. 



Direction. 



Wind. 



Force. 



Xewman 
corrected. 



Temp. 



Weather. 



April 18M. 



D. H. 
16 18 



16 9 



calm. 



S7-7 



19 



10 



Calm. 



88*9 



11 



Calm. 



80*4 



21 



12 



18 



Calm. 



Calm. 



28-2 



88-6 



28 



17 



U 



Ifi 



calm. 



Calm. 



88*0 



27*6 



Unclouded. No aurora described, but at To- 
ronto an entry similar to the last is found : 
** A faint auroral light behind the clouds in 
'* the northern horizon** After which it was 
clouded at that station, and began to rain at 
20^ 40". At IS"* 46- imperfect striated archea 
of aurora extended firom £. to N., and from 
8. to N.N.B., moderately bright. A very ftunt 
double arch or band crossed the sscnitn flrom 
8. to N.W. Bright cirrus aurora, or haze, in 
various ports of the sky. 

Unclouded. The aurora nearly the same as at 
18^ 4B". At 19^ IS" scarcely any traces of 
auiorai but considerable disturoance, the 
Declination ranging to the eastward. At 
19^ 45" two narrow serpentine bands of 
aurora crossed the sky, near the zenith, flrom 
N.W. by N. to 8., moderately bright, and 
with slight motion. The most westerly read- 
ing of the Declinometer (-1** 17"2) was at 
19*60-. 

Unclouded. A broad band of aurora in violent 
motion, extending from the S.B. to the 
aenith, with vertical streamers pulsating or 
dancing in the N. £xtra observations were 
commenced at Toronto at this hour, and con- 
tinued for sixteen hours. At 20* 16- k>ng 
vertical streamers in the 8.B. and N.E., in 
moderate motion. At 20* 46- aurora extend- 
ing ttofok. S. to W., and passing near the 
zenith, in the form of an arch of moderate 
brightness, Mntly coloured at the eastern 
end. The extreme easterly reading at To- 
ronto (+QP S9"8) was at this time. 

Unclouded. The aurora rising flrom the E. and 
W., in line vertical streamers, in n4>id mo- 
tion. They all united to form a star or 
corona near the zenith, having a diameter of 
7^. its exact position not recorded. At 
21" 16- no traces of the aurora remuned, 
except a few fine streamers in the N. At 
21*30- the same. At 21*46- aU trace had 
disappeared. 

Unclouded. Aurora reappeared, of irregular 



form, moderately bright, and extending troisk 
N. to S.W., in slight motion. Extra obser- 
vations were commenced at Greenwich at 
this hour, in consequence of a cluuigo of De> 
cHnation of 8" 45'' between 20* and 22*. Soon 
after the same hour the range of Doclination 
at Toronto passed to the westward of the 
mean, and did not rise to the mean value 
during the remainder of the ob8er>'ations. At 
22* 15- no traces of aurora were visible; the 
some at 22* 30- and 22* 45-. 

Unclouded. Aurora visible, in vertical stream- 
ers and dense cirrous patches, both N. and 
8. At 23*45- a slender serpentine band 
crossing the zenith. The most westerly read- 
ing of the Doclination at Toronto (-0^ 64''6) 
was observed at 23* 25-; range, 1° 14"8. 

Aurora no longer visible; day dawning. The 
disturbance still contiiutcd, and soon after l*^ 
exceeded the limits of the scales of all the 
instruments. Most easterly reading of the 
Declinometer (+fl» 32"© m-arly) at 1* 24»'i 
range not less than 8° 10*, possu)ly somewhat 
greater. The more active part of this dia- 
turbanoe, which was the greatest observed, 
appears to have terminated about 8* GU^tt., or 
11 A.M. of moan time at the station. It ia 
remarkable that its relative extent was by no 
means so great at Toronto, where the range 
observed has been often exceeded, and waa 
quite inconsiderable at GrceuMricn. Disre- 
garding minor chaogos. it may bo dctKaibed 
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Bate. 



GiJtt. 
Time. 



Mean 
Time. 



April 1844. 



D. H. 
17 6 



12 



18 



1» 



D. H. 
16 21 



17 8 



18 


9 


28 


14 





15 


6 


21 


12 


18 8 


18 


9 


20 


11 


21 


12 



13 






IS 


6 


21 


12 


19 8 


18 


9 


20 


11 



Wind. 



Direction. Force. 



E. by 8. 



N.W. 



C m 
C m. 



Calm. 
Calm. 



Calm. 
Light. 
Calm. 
Calm. 
Calm. 

Calm. 



Cahn. 


88-8 


Cahn. 


44*4 


Light. 


54*6 


Calm. 


40-7 


Calm. 


87*5 



Temp. 



Newman 
corrected. 



40-5 
60-0 



88*8 
88-2 



42*2 
61-7 
42*1 
880 
86*8 

8S'9 



Weather. 



to have consisted at Toronto, as regards the 
Declination, of a great easterly excursion, 
having a maximum at il\ and followed by a 
westerly excursion, giving one minimum at 
or near 23^ SO", and another at 0^15". the two 
being separated by a marked return to the 
eastward at 0^ The succeeding maximum is 
at 3^. after which the chanf;;es of this element 
are unimportant. Refemng to the obser- 
vations at Fort Simpson, there is no general 
feature corresponding to either of these. 
Great and rapid changes of Declination pre- 
vailed during the whole cootinuano& of tho 
observations, but the most importent of 
these, between 1^ and 1^* 30", when the el»* 
ment reached the very large deviation of 
eP 32' firom its normal vsJue at the same boor, 
hsa no corresponding feature at ToroDto» 
where at that period the changes of Decli- 
nation were moderate. 

As regards the Horizontal Force, we have at 
Toronto a minimum soon after 20^, succeeded 
by a very decided increase of force, hajring a 
maximum two hours later; this is followed 
by two minima, the most considerate be> 
twoen 28^ and 0^, and the other soon after 1^, 
after which there is a venr padual return 
towards the mean value of the element far 
several hours. It is curious to observe that 
a feature very much resembling the first of 
these, namely, a maiimimi between two 
minima^ occurs at Fort Simpson three houra 
earlier, at 19>' instead of 22% but In relative 
extent is not so great. To the minimum in 
question at Toronto, there is no feature cor- 
responding at Fort Simpson: on the other 
hand, each of the two succeeding minima at 
Toronto has correspondence which cannot 
be regarded as accidental with a minimum at 
Fort Simpson ; the important diffisrence 
being, that the first, which is by flff the most 
considersble at Toronto, is the least at Forfe 
Simpson, and the second, which at the latter 
station exceeds any other observed, ia bal 
moderate at Toronto. 

Nearly overcast, with cirro-cumuli and cirro» 
strati. 

0*7 of blue sky. A few cirra«umuli and cirro- 
strati. A Slight degree of disturbance waa 
observed f^om 13^ to 14^, the Deelinometer 
ranging to the westward of its mean position^ 
Most westerly readhig (-a> 20"9) at 13^ 9-. 

Unclouded, but haagr. 

Almost unclouded. A flew vertical beams of 
aurora in the N. 

No observation. At 28^ and ait 2^ cahn and un- 
clouded. 

Nearly unclouded. 
Unclouded. 
Nesriy unclouded. 

Unclouded. Auroral haae in the SJf. 
Unclouded. A ftunt arch of aurora fh)m E. to 
W., at an elevation of 78°. No disturbance. 

Unclouded. A long range of slender vertical 
beams, ranging tirom E. to N., of moderate 
brightness, and showing but little motion. 

Unclouded. 
Unclouded. 

Still unclouded, but somewhat hazy. 
Partially clouded. 

UnPloudod again. A dense mass of aurora in 
£. by S., at elevation 22^, moderately bright. 
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DaCo. 



Goifc. 
Time. 



Mowi 
Timo. 



Wind. 


Temp. 


Diroction. 


Force, 


Newman 


8.byB. 


V. light. 


86-5 


SJI. 


Light. 


850 


rTr. 


Calm. 
Calm. 
Calm. 
V. light. 
Cahn. 


82*8 
8G-8 
45-7 
87-6 
82-6 


E. 


Light. 


88-0 


E. 


Light. 


86*8 


s!e. 

N. 
N. 
N, 


Calm. 
V.liKht. 
Light. 
Bnak. 
Mod. 
Fresh. 
Brisk. 


85*5 
44-7 
46-5 
86-7 
28-1 
88-4 
870 


Tf. 


Mod. 


81-0 


E.S.E. 

B.B. 

B^. 

S.E.byS. 


Mod. 
Freah. 
High. 
Freah. 


25*9 
80-4 
87*8 
88-5 


« 


Cahn. 


83-0 


S.W. 


Light. 


68*0 


B.W.lv8. 


Brink. 


68-0 


W.byS. 


High. 


54*9 


N. 


V.high. 


42-1 



Weather. 



April 1841. 

D. H. D. H. 

V3 21 13 18 



22 





6 

12 

18 



13 



15 
21 
20 3 

11 



Sunday. 
21 22 21 13 



23 



22 




6 
12 
18 
23 
6 
12 



24 



18 



6 

18 

18 



26 
6 



14 

15 
81 

22 8 
9 

15 
21 

23 3 



15 

21 

24 3 

9 

15 

21 



12 

18 



3 
9 
13 



An arch of aurora ( ) extending fW>m N.N.B. 
to W., elevation 89^, the end nearest the N, 
terminating in a curve or hook, at an elevar 
tion of 36° ; also a fiiiut streak from N. to E. 
No disturbance. At 21^ 15™ no traces of 
the aurora were visible. 

Faint broad bands of aurora crossing the aenith 
from E. to W. At 22^ 45" fi£it striated 
masses of aurora ( ) in the N.W. At 23>^ no 
aurora visible. Extra readings were taken 
from 22>> to 0\ showing a slight degree of 
distiu'banoe. M.oet westerly reaung ( + 0° 0" 3) 
at 221' 45": most easterly (-h^ 60" 6) at 
23'» 6- ; range, OP 46'-4. 

Unclouded. 

Unclouded. 

Still unclouded. 

Unclouded, but hasy. 

A feint irregular arch of aurora, elevation 4(P. 
with slender vertical beams or strin in slight 
motion. No disturbance. 

Unclouded. Auroral base in various parts of 
the sky. 

A veiy Ikint arch of ainrora, at elevation 63**, ex- 
tending from £. Iqr N. to N Ji.W. 

Unclouded. 

Unclouded. 

Unclouded. 

Unclouded. Wind in gusts. 

A few ti^ht cirrous clouds. 

A few cirri and oirrtHnimull. 

About 0*2 of well defined cintKnimuli, ranging 
Arom W. to B.W. ; remaluder of the sky un- 
clouded. 

Densely overcast, with close packed cirro- 
cumuli. 

Nearly overcast. Heavy snow at 22K 

Overcast. 

Overcast. Magnetic term .day began at 10^. 

Overcast, with little change since the last 
observation. 

Overcast. Thick cirro-cumuli. It was partially 
clear at 21>' and 22\ No aurora seen. 

Light uniform haze. A considerable degree of 
disturbance prevailed during this term d»r» 
especially flrom 2^ to 4^ Gott., at which 
p<nriod both Declinometer and Bifilar ex- 
hibited its mMimMm efflBCt. The movementa 
of the Bifllar have their counterpart veny 
decidedly marked at Toronto. Those of the 
Declinometer, which were equally great at 
Fort Simpson, have no oorreeponainR move- 
ment whatever at Toronto, but, on the con- 
trary, there is at that time a marked absence 
of movement there. On the other hand, the 
Declinometer at Toronto was disturbed nvm 
12*^ to iX^ GOtt., during which time there was 
no disturbance of that element at Fort 
Simpson. Most easterly reading of the Decli> 
nometer (+2° 64^* 6) at 2)' 55" G«tt.; most 
westerly (-0°27"6) at 8^ 15"; range,8°40"0. 

Overcast, with fleecy cirro-cumuli. 

Overcast. Wind increasing, in gusts. 

Sky clearing; a few stan visible since 81^. 
Faint auroral haae. Blowing a gale since 80^. 
A considerable disturbance benn at 20^, with 
a westerly range of the Declinometer, and 
prevailed down to 26<^ 2^. Most westerly 
reading (-1° 18' '7) was actually at 0>» 24". 
The most easterly reading (+1* 2^'l) preceded 
it at 0^ 9", but a westerly deviation, amount- 
ing to 0^ 48" 1. was previously attained at 
20" 46", and tho general character of the dis- 
turbance of DecUnation was weiterly ; range 



186 



HETEOBOLOGICAL OBBEBYATIOKS. 



Abstract from the Meteorological Journal— ooiifuiiied!. 



Date. 


Wind. 


Temp. 














Weather 


CMtt. 
Time. 


Time. 


Direction. 


Foroe. 


Newman 
corrected. 




April 


1844. 










D. H. 


D. H. 






fS's 




16 


25 15 


N.WW. 


Light. 


Uwaonded. Wind teUen linoe 88^. 


6 


21 


N.W. 


V. light. 


41*6 


Overcast again ainoe IK 


19 


86 8 


B. 


V. light. 


46*5 


Overcast. 


18 


1 


B. 


y. light. 


40-7 


rain soon after. A considerable disturbance, 
which commenced with a westerly range of 
Declination. prevaUed from 18^ to S^. Most 
westerly riding {-V 15" 1) at 18^; most 










































easterly (±(f 26'-7) at 27* O*" 18-; range, 
r 6S"5. This disturbance was marked by a 






















constant state of vibration in the ma^efcs. 












which was not usual. No aurora was visible 












at 0^, when it was for a short period un- 












clouded. 


27 


15 


— 


Calm. 


84*5 


sleet. 
Overcast. Ceased rain and snow after 1^ 


6 


n 


— 


OiOm. 


41-9 


IS 


27 8 


N.lvW. 


y.ii^t 


60*1 


Overcast, with dose cirro-oamnlL 


18 
Siuu 

18 n 


^1 


— 


CbIbl 


86*8 


Dense drro-cumuli, closely packed. 


.M 


Cabn. 


29-6 


Unclouded. A broad and dimuod bat ftint 












( ) arch of auronL extending through the 












lenith from 8.B. to N.W. At n^ 16- faint 












auroral base alone. A considerable disturb- 
























with a westerly range of the Declinometer. 












Most westerly reading (-0^ We) at 21* 48- ; 












most easterly reading (+P 46"6) at 2* 3-; 
range SPSO^i. No aurora was visible at 28^, 






















when it was unclouded. 


21 


15 


B. 


V. light. 


29*6 


Afewlightoirn>«tratL 


6 


81 


8.W. 


High. 


48*5 


Wind hirh, with gusts. Sky covered with dno- 

cumuli. 
Covered with eumuM and cirro-cumuli. 


12 


89 8 


8.8.W. 


Light. 


5S-8 


18 


9 


— 


Calm. 


48*7 


Easy, but unclouded. 


80 


15 


~" 


Calm. 


84*6 


Overcast with uniform base. A moderate dis- 
turbance was observed from 0* to 2*. The 
range of Declination easterly. Most easterly 
reading i+V* 27"9) at 0* 18- ; most wester^ 
(-0° 7^-8) at 1* 8- ; range, 1* 36"4. The sky 
















H.K. 






was overcast during its continuance. 


6 


81 


V. light. 


48*6 


Lightly overcast. 


IS 


80 8 


N.W. 


Mod. 


48*8 


Fine drinling rain oommendng. Observations 
at intervals of 16- were taken flromli* to Ifl*. 
in consequence of high range of Horizontal 
Poroe and prevailing westerly range of Decli- 
nation, but no disturbance was observed. 
































Most westerly reading (-0 ia"9) at 14* so-. 
This amount of deviation from the mean is 






















large fbr that hour, having been exceeded oi^y 












four times. 


18 


9 


K. 


High. 


28*7 


Bain from 0* to 15*, which changed to snow, and 


M«y. 










so continues. 


1 


15 


N.VyW. 


V.high. 


14*6 


8tronff northerly gale prevailing since 19*, at* 
tended by snow down to 20*; overcast the 






















whole time. At 21* a considerable disturbance 












commenced, and was observed down to 1' I*. 












Most easterly reading (+2P Wi) at 21* 86-. 












Most westexOy (-QP 2e"7) at 22i'61-; range. 
Nearly unclouded. 


6 


81 


N.lqrW. 


High. 


18*9 




M«y. 








, 


IS 


1 8 


N. 


Brisk. 


26*8 


Covered with dose cirro-cumuli 


18 


9 


N. 


V. light. 


28*1 


Thickly overcast. 


8 


18 


— 


— 


— 


No observation. At 1* it was calm and un- 
clouded. 


6 


21 


S.B. 


V. light. 


29*0 


StUl unclouded. 


11 


a 8 


8.B.byE. 


V. light. 


87*7 


StiU unclouded. 


18 





S.B.byB. 


Brisk. 


88-0 


Clottding over since 16*. At present overcast. 
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Dato. 


Wind. 


Temp. 














Weather. 


Gdtt. 
Time. 


Moan 
Time. 


Direction. 




Newman 
corrected. 




May 


1844. 










p. H. 


D. H. 











a 19 


8 10 


8JB. 


Brisk. 


28*2 


aurora extending firom S. and S.E. through 
the lenith to N.W., moderately bright, andin 
alight motion. At 19^ 16« a bright narrow 
































band extended through the zenith fh>m E. to 
























siderable disturbance prevailing ftrom 19^ to 












clinatlon. -Most westerly reading (-0" 81"2) 
atl9'»86-. «— ei 
Generally unclouded since 19^. 


8 


15 


8.B. 


Fresh. 


21-6 


6 


21 


8.S. 


light 


81-6 


range of Declination being now easterly. Most 
caster^ reading (+r S8'*l) at 4^ 21- ; range. 

Light drri. 


12 


8 8 


8.E. 


Light. 


42-5 


18 


9 


S.E. 


Mod. 


86-7 


Overcast since 16^ Slight rain from 15^ 44^^ to 
Cirri and strati. 


4 


16 


8.E. 


Mod. 


81*8 


6 


81 


S.B. 


Light. 


4S6 


Unclouded, save light cirms haie. 


18 


4 8 


N.W. 


Light. 


40*8 




18 


9 


_ 


Calm. 


88*7 


19 


10 


— 


CtHm. 


86*7 


lenith, and extending to the 8.. with rapid 
motion. A veiysli^ degree of disturbance 














% 


















was shown by the magnets, for which extra 












readings were not taken. 


20 


11 


— 


Calm. 


88*4 


Unclouded. Aurora still visible, but not de- 
scribed. 


Sun 
6 22 


'•'•i. 


Njr.w. 


T. light. 


80*4 


Unclouded. Aurora oroesing the meridian fhmi 
E jr.B. to N.W. in an irregular narrow band. 

was also observed on the evening of the 5th a8 
two stations in the State of l^w York (Re- 






















gent's Reports.) A slight disturbance was 
observed ht>m88k to 2p80». Most easterly 






















reading of Declinometer (+1° 4"4) at 821" 9-. 
followed by the most westerly readinjg 
(-0° 11"7) at 28>» 21- ; range. V 10"6. This 15 
the Isst observation of aurora recorded, the 
































nights being already sufficiently light to per- 
mit out^loor pursuits even at midnight, and to 
make it nearly impossible to distinguish that 
appearance firom Bght cirrus clouds. 












9 


6 16 


^_ 


Calm. 


89*1 


6 


81 


N.N.W. 


V. light. 


88*6 


Overcast. It began to snow at Oi^, and so con- 
tinued to 9^r^ 


12 


6 8 


N.W. 


Light. 


89*8 


Strati and cumuli, with 0*6 of dear iky. 


18 


9 


— 


Calm. 


88*0 


Overcast, with uniform base. 


7 


16 


— 


Calm. 


28*1 


Cfarri and cirro-strati scattered over the sky. 


6 


21 


— 


Calm. 


4S*4 


Unclouded since 4^. 


M 


7 8 


R.K.I7B. 


Light. 


48*9 




18 


9 


— 


Calm. 


40-0 


Closely packed cirro-cumuU. Auroral light was 
observed at Toronto at 16*. 


8 


16 


E. 


Mod. 


84*4 


Thickly overcast. 


6 


21 


8.B. 


Light. 


44*4 


Unclouded since 8k. 


12 


8 8 


8. 


Light. 


86*7 


Detached cumuli. 


18 


9 


— 


Calm. 


48*0 


Overcast entirely since 16*. Auroreaiiifhtvfai 
obterved at TSjrwto at 15*. 


9 


16 


^ 


Calm. 


86-7 


Light cirri, with hase. 


6 


81 


8.B. 


V. light. 


471 


Nearly unclouded. 


12 


9 8 


8. 


V. light. 


66*6 


0*4 of blue sky, with cumuli over the romain- 
Ck)seiy overcast since 16*. 


18 


9 


— 


Calm. 


44-7 
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Abstract from the Meteorological Jonrnal— cmliinicdL 



Date. 


Wind. 


Temp. 




GH^tt. 
Thne. 


Mean 
Time. 


Direction. 


Force. 


Newman 
corrected. 


Weather. 


May 

D. H. 

10 
6 


1844. 
D. n. 
9 15 

21 


8. 


Calm. 
V. light. 


o 
86-7 

64-0 


A few stars visible since 21\ and now nearl 
unclouded. 


12 


10 8 


S.byW. 


Mod. 


65-5 


Overcast with uniform base. Wind in gusts. 


18 


9 


8. 


Light. 


48'S 


Overcast, with uniform base. 


11 
6 


15 
21 


W.byB. 


Presh. 


64*8 


No observation. At 28>» and at 1* cahn and 

unclouded. 
Unclouded. 


12 


11 8 


8.W. 


Brisk. 


65-6 


Cirri and diri-cumuli scattered over the sky. 


18 

Sun 
IS 


9 
lay. 


NJf.W. 


Mod. 


87-4 


Heavy rain» which began at 16^ 46-. and con- 
tinuedtol9^. Heavy gije ftom NJ^.W, with 
snow, nearly all dsy. 


12 15 


N.N.W. 


Fraih. 


27-2 


Unclouded. 


6 


21 


N.VyW. 


Light. 


86*6 


Unclouded* 


12 


IS 8 


S. 


V. light. 


445 


Cirri-drro4trata, and haie. 


18 

14 

6 


9 

15 
21 


E.byS. 

S.B. 

8.E. 


V. light. 

Mod. 

Light 


87*8 

81*0 
46*4 


Overcast with thick cirrcHmmuli. Bztm obser- 
vations were made fyom 18^ to 21\ in oon- 

tion,but no decideddisturbanoe was observed. 
Most westerly reading (-0^ 29" 7) at 18^ 12- ; 
most easterly, which was still to westward of 
the mean (-0P 7"8> at 19^ 9-. 

Unclouded. A slight magnetio ahock was ob- 
served fh>m O^to 1\ the range of the Deeli- 
nation being easterly. The most easter^ 
reading (+0^ S9"l) at 0^ 16-f the most west- 
erly (-0^ 7'*1) at 0^ 48- ; range. OP 47'*2. 

Still unclouded. 


12 


14 S 


E.8.E. 


V. light 


64-6 


Light cirri and dnxystrati since UK 


18 
16 


9 
15 


E.8JB. 
S.B. 


Light 

Light 


45-1 
84*6 


liohi wu vitibie at T^nmU at 16^ and 17^. 
connected with streamers at 16^. Aurmrawaa 
also observed at four stations in the state of 
New York (Regent's Eeports.) 


6 


21 


— 


Calm. 


47-9 


General haae. 


12 


16 8 


N.hyW. 


Light 


63*0 


Scattered chrL 


18 


9 


— 


(Talm. 


63*8 


Overcast with cfrro^mmulE 


16 


16 


B.E. 


V. light. 


4S-0 


A few cirri but nearly uncleuded. 


6 


21 


— 


Cahn. 


61-4 


Unclouded. 


12 


16 8 


— 


Cahn. 


69-8 


A few cumuli, 0*t) unclouded. 


18 


9 


— 


Cahn. 


68-7 


Covered with ciin>cumulL 


X7 


15 


— 


Cahn. 


46*4 


Unclouded since 28^. Bain at 20^. 


6 


21 


8.S.E. 


V. light 


68*5 


A fow cirri, but nearly unclouded. 


n 


17 8 


8. 


Light. 


67-6 


StiU unclouded. 


18 

18 
6 


9 

16 
21 


8.E. 

N. 
N. 


Mod. 

V. high. 
High. 


68*7 

47*5 
48*4 


Thick cirro-cumuli, increasing since 14^. Dia^ 
tont thunder at 17* 45". Loud thunder fol- 
lowed by heavy rain at 19*. 

a gale. 
Detached cumuH, but sky nearly dear. 


12 


18 S 


N. 


High. 


47*0 


Overcast 


18 
Sun 
20 


to ^ 


N.NJS. 


Mod. 


86-7 


Still overcast 


lay. 

19 16 


8.£.by8. 


Light 


87*3 


Cirri and haze. 


6 


21 


— 


Calm. 


63*6 


Undoudod since 1*. 


U 


20 8 


N. 


V. light 


66-9 


Still unclouded. 


18 


9 


E. 


V. light 


66*7 


Light uniform haze. 


21 


15 


S.E. 


T. light 


43*5 


Cirro-cumuli and stratL 


6 


21 


8.£. 


V. light 


46*3 


Unclouded since 2*. 


12 


21 3 


SJB. 


Light 


62*4 




18 


9 


8. 


Brisk. 


41*7 


Cirro-cumuli and haaew 
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Abetract fW>m the Meteorological Journal — continued. 



Date. 


Wind. 


Temp. 














Weather. 


G(^tt. 
Time. 


Mean 
Time. 


Direction. 


Force. 


Newman 
oorreoted. 




May 

D. H. 
22 


IBM. 
D. H. 
21 15 










^ 


.^ 


Q 


Noobaenration. At B3>» wind S. and flnesh. 












Overcast, with thick cirro-cumuli 


1 


IB 


R.K. 


Fxesh. 


81-1 


Light cirri prevaUing. A great disturbance 
began to be observed at ^K1^ and pfovailed 
throughout this day and part of the next. 
The most easterly reading of the Declino- 
meter on the 22^ (+1<'66"8) was at 1^88*; 
the most westerly (-0° 4S"4) at 12^ 2«>i 


6 


21 


S.B. 


Frnh. 


87-9 


Light cirri prevaiUng. 


IS 


22 S 


8.E. 


Preah. 


60-5 




IB 





B.E. 


Fxeah. 


42*7 


m theN. at Toronto at VJWf^, and 19^ 6&tt, 






















accompanied at 17^ tgr an arch of small 
streamers, extending from N.W. to N.B., 






















about Uo wide in the centre, with an eleva- 
























were discontinued at Fort Simpson at ^ 












GOtt., were resumed at 12^, and continued to 












19^. One hour hiter a disturbance b«aa 






















being there continued to 2(^. 


23 


15 


" 


Calm. 


86*5 


Overcast. Light rain at 22^. Extra obaenra' 

8^. The most westerbr reading of the Decli- 
nometer being (-0°4li^5) at 0^61-; thomost 
easterly (+F40^'0) at 1^46; range, 2»88"4. 
Of the separate portions of the ^Qstnrbance 
































observed at Fort Simjpaon, the middle one 






















the disturbance at Toronto, principally 
shown by the changes of Horiiontal Force ; 












the first and last portions, which comprise 






















extended to Toronto. 


6 


21 


— 


Calm. 


4B'6 


Uniform light base. 


12 


28 8 


R.E. 


V. light. 


61*2 


Uniform light base. 


18 


9 


R.E. 


Light 


58-8 




24 


15 


— 


Calm. 


44-4 


Overcast, with cirri and cumuU. A slight dis- 
turbance was observed from 0^ to 4^. The 






















most westerly reading (-0°2'-9) at 6^67-8 












the most easterly (+0° 64"2) at l*' 88-s 












range, 1«8"0. 


6 


21 


N.W. 


V. light. 


57-7 


Unifbrm light haae. 


12 


24 8 


— 


Calm. 


63*5 


Uniform light haie. Magnetic term day began 

atlO^. 
Unclouded. Occasional drro and drnxtratl 


IB 


9 


_^ 


Cairn. 


66*4 












since 14h. 


25 


16 


E. 


Light. 


45-0 


Unclouded, but haagr. 


6 


21 


8.E. 


V. light. 


58*7 


Overcast since 5\ 


12 


25 8 


_ 


Calm. 


_ 


Uniform light base. A constant but moderate 
degree of disturbance prevailed during the 






















whole of the term day, which terminated at 












10^, and also characterixes the term obser^ 












vations at Toronto. There is no decided cor- 












respondence in the changes of the Declination 
at the two stations; but thero is some cor- 






















respondence in the changes of Horixontal 












Force between 12^ and 14^ G6tt. on the 24th, 












and again at 9^ Gott. on the 26th. 
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HETEOBOLOGIGAL OBSERVATIONS. 



FORT CHIPEWYAN. 
Abstract of Hourly ObservationB made daring the month of October 1843. 



Date. 
GOtt. 

Time. 


Spirit Thermometer by Newman, corrected. 




Noon. 


1. 


8. 


8. 


4. 


6. 


6. 


7. 


8. 


9. 


10. 


U. 


12. 




10 
11 
U 
IS 
14 
16 
16 
17 
18 
19 
80 

n 

n 

88 

84 
8S 
86 
87 
88 
89 
80 
81 


81-0 
87-0 
Sl'O 
80*0 
88-1 
88*8 

14-9 
14-6 
17-7 
-8-8 
0-0 
-1-6 

82-6 
19-8 


81*1 
88*1 
81-6 
89-4 

89*8 

14-9 
18-7 
19-6 
-6-8 
0-8 
-8-0 

88-6 
19-8 


80*4 
27*4 
80-8 
89-8 
89-8 
89-6 

16*1 
18-6 
20*9 
-7-6 
-0-1 
-2-4 

88*6 
19-1 


81*7 
88*6 
81-1 
89-8 
89-8 
29*6 

18-6 
18*0 
21-8 
-6-5 
-1-1 
-2-4 

22-9 
20-6 


81*7 
88*8 
88*6 
80*4 
80*1 
80*6 

16-6 
13*8 
21*6 
-6-1 
-0-6 
-2-2 

22-9 
22-1 


88*9 
88*6 
88-7 
81-8 
80*4 
81*7 

16-0 
17-1 
21-7 

-0-1 
1-2 

-0-1 

23-8 
28-8 


86*6 
88*0 
84*4 
88-8 
81-6 
86*0 

16-9 
17-1 
22-0 
1-2 
8-8 
8-6 

23-8 
23-9 


89*0 
88*6 
86*0 
82-8 
81*7 
87-7 

16-6 
19-8 
22-3 
1-9 
4-2 
4-2 

23-8 
24-7 


««1 
88-7 
87-6 
84*0 
82-8 
48-6 

16-6 
20-0 
22-7 
8-3 
6-9 
6-0 

84-8 
26-7 


48*6 
88-7 
87-8 
81-7 
88-8 
47-6 

17-9 
20-2 
23-2 
6-1 
8-2 
6-5 

24-0 
84-7 


44-6 
83-6 
38-0 
31*9 
81-7 
48*6 

17-7 
20-2 
22-9 
6*6 

8-6 
7-8 

240 
24-7 


48*8 
SS-6 
86-6 
82-7 
88*7 
47*5 

18-0 
19-6 
21-6 
6-2 
9*2 
8*0 

28-8 
24-8 


42-9 
32-7 
360 
81-7 
SS-6 
47-5 

16-1 
19- 1 

1711 
4'i 

8'& 
7-0 

23-9 
2V0 




giuns • 


268-9 


281*8 


267-2 


268-2 


276-8 


206*6 


813-4 


325-7 


846-6 


354-9 


860-6 


867-8 


843-7 


SSS?} 


18-78 


17-79 


18*87 


19*16 


19-74 


81-18 


22-89 


23-26 


2468 


25-36 


26-76 


85-62 


24-55 




Diunial'^ 
Varia. 
tion 


-2-66 


-3-66 


-5-07 


-2-88 


-1-70 


-0-26 


0-96 


1-82 


8-26 

N 


8-91 


4-31 


4-06 


3-11 





8^ QOttingen time = noon of local mean time. 
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FOET CHIPEWYAN. 
Abstnust of Hourly Observations made daring the month of October 1843. 





Spirit Thermometer by Newman, corrected. 




13. 


14. 


15. 


16. 


17. 


18. 


19. 


20. 


21. 


22. 


28. 


Sums. 


Means. 




- 


- 


- 


- 


- 


- 


- 


- 


-1-6 


-1*6 


-1*6 


-4*6 


-1*6 




«1'6 


87*8 


88*6 


80*8 


87-6 


86-4 


84-6 


88*6 


81*7 


80*2 


29*6 


871*2 


86*80 




81*9 


82*4 


82*4 


89*1 


81-6 


81*6 


82-X 


88-0 


82-6 


82*6 


82*0 


764*9 


81-87 




84*6 


81*7 


81*9 


81*8 


81*8 


81-7 


81*4 


81*8 


81-0 


80-4 


80-0 


798-7 


88-06 




31*8 


80-4 


80*4 


80-4 


80*4 


80-1 


29*9 


80*4 


29*8 


29-0 


29*0 


787*7 


80*74 




82-2 


82*8 


88-8 


82-2 


31-6 


81-8 


80*4 


29*2 


29*0 


28*1 


29*1 


617*1 


80-81* 




46*0 


«*9 


47-6 


46*0 


41-6 


41*8 


41-4 


88*8 


- 


- 


- 


|884*6 


86*86 




— 


— 


— 


— 


— 


— 


— 


— 


16-8 


16*0 


14-8 








16*7 


14*2 


14-4 


16-9 


16-1 


16*6 


16-4 


16*4 


16*8 


14*6 


14*8 


881*1 


16*88 




19*1 


1B*8 


18*8 


18*2 


16-6 


17-2 


18*8 


16*9 


17-2 


17-2 


17-6 


414*4 


17-27 




14*6 


12*8 


10*7 


9-2 


8-2 


7*8 


7-8 


6*8 


4*9 


8-8 


0-1 


860*1 


16-00 




0*0 


-3*4 


-4-7 


-6-0 


-6*1 


2*2 


0-6 


0*2 


-0*7 


-01 


-0*1 


-16*7 


-0-66 




8*2 


8*0 


7-4 


7-2 


6-7 


6*6 


6*8 


4*4 


0-4 


0-1 


-0*1 


100-0 


4-17 




6-8 


6-8 


8*0 


8*0 


9-1 


7-8 


6-6 


6-6 


22*6 


22*6 


22-6 


166-9 


6-60 




28*1 


22-6 


22-6 


22*3 


21'6 


21*6 


81*6 


20*6 


19-4 


19-6 


19*6 


638*9 


22*46 




22*7 


20*6 


20-8 


10*1 


16-9 


16-0 


16-6 


16-2 


14-6 


14*6 


14*6 


466*2 


20*26 




327*1 


813*2 


810-9 


804*7 


293*4 


296-8 


291*7 


2B1-1 


262*3 


266-9 


263*4 


7184*0 


800*64 




28*86 


22-87 


22-21 


21-76 


20-96 


21*18 


90*88 


20-08 


18*74 


]8'85 


18*10 


614*42 


21*44 




1*92 


0*98 


0-77 


0-32 


-0-48 


-0-81 


-0*61 


-1-86 


-2*70 


-8-09 


-8*84 


- 


- 



* Bum and mean of iri|>leta. 
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FonT CuiTEWYAix— continued. 
Abstract of Hourly Observatioiis made during the month of November 1843. 



Date. 
Gdtt. 
Mean 
Time. 










J 


f\ 




Noon. 


1. 


2. 


8. 


4. 


5. 


6. 


7. 


8. 


9. 


JF 

/ 


.1 






14*8 


14-6 


14-6 


14-8 


15-7 


17*9 


18-2 


20-6 


21-9 


26-7 


f 


29*0 


29-4 1 




21*8 


20*6 


20*5 


21*1 


21-1 


22*9 


260 


88*1 


80*4 


88-0 


82-7 


80-2 


28-1 1 




24-7 


24-9 


23*8 


8S'8 


241 


2S-8 


25-1 


261 


27*4 


27-0 


29-4 


80*6 


80-S 1 




— 


— 


— 


27-9 


27-0 


27-6 


28-6 


29-3 


29-1 


29-3 


29-2 


27*7 


27*0 1 




14-8 


14-8 


14*6 


18*4 


18*6 


16-9 


15-0 


16*8 


22-3 


24*7 


24-6 


24-1 


fO-7 




16-9 


16-8 


15-4 


15-7 


15-7 


16*1 


16*8 


17*0 


17*5 


16*8 


15-7 


15*3 


15-0 


8 


19-1 


19-0 


18-1 


17*6 


18-9 


19*5 


20-1 


19*3 


20*2 


18-9 


18-9 


16-6 


14-0 


9 


6-9 


6-8 


6*6 


6-4 


6*4 


7*6 


8*0 


8*9 


10*0 


10*0 


9*5 


8*9 


8-6 


10 


-1*1 


-1*0 


-0*2 


-0*9 


-0-9 


1*0 


3-5 


8-3 


8*5 


9*6 


9*1 


9-6 


7-6 


11 
IS 
IS 


2-0 


2-1 


2*8 


4-4 


6*4 


6*5 


7*2 


7*3 


6-8 


6*5 


6*3 


6-8 


6*0 


-6-8 


-6-0 


-5*0 


-8*8 


-0*1 


0*6 


2*8 


4*4 


4*9 


5*7 


6*0 


6*5 


8-5 


14 


9-1 


10-2 


18*2 


11-5 


10-8 


11*2 


18*8 


14*1 


15*9 


18-4 


18-9 


17*9 


17-2 


15 


8-0 


6-6 


6*1 


8*4 


4-2 


6*0 


8*1 


8*3 


9-8 


4*2 


7*9 


8*0 


7-S 


16 


11-0 


10-1 


10-1 


11*9 


12-7 


15-1 


15-6 


17-8 


17*3 


15*1 


18*2 


12*8 


U-8 


17 


10-4 


10-0 


100 


8-8 


7*2 


8-0 


8-8 


8*7 


9*2 


9*1 


8*9 


10*0 


10-2 


18 


4-6 


8-8 


8*8 


8-1 


8*6 


4-8 


6*7 


8-0 


8-9 


9*0 


9-2 


8-7 


8-8 


19 


- 


- 


- 


- 


- 


- 


- 


— 


— 


— 


- 


— 


- 


90 


7-0 


7-7 


7*8 


7*7 


7*7 


7*6 


7*8 


7*8 


8-1 


8*4 


8-4 


8-4 


e-B 


21 


6-7 


6*9 


6*4 


6-2 


7*0 


7*8 


7*2 


9*0 


9*8 


9-8 


7*7 


7-8 


ro 


28 


6-8 


5-8 


6*6 


6*7 


5-6 


6-9 


8-8 


9*3 


9-8 


10-0 


10*0 


9-7 


»•« 


88 


-6-5 


-6-7 


-8*5 


-8-1 


-1-8 


0-2 


2-7 


4-5 


5-5 


5-7 


6-5 


6-7 


75 


24 


6-0 


4-8 


8-8 


8-2 


8-0 


8-2 


8*1 


4-7 


5-3 


6-4 


4-7 


3-8 


\'i 


26 


4-1 


8-8 


4*1 


8*8 


2-2 


0*9 


-0*6 


-0-6 


1-2 


1-9 


2-1 


1-2 


%'% 


26 


- 


- 


- 


- 


- 


- 


- 


- 


— 


- 


— 


— 


- 


27 


2-7 


8-2 


8-1 


8-8 


2-8 


4*2 


4*6 


5-1 


7*1 


6-9 


8*9 


9-7 


»•»! 


28 


0-3 


-0-7 


-1-5 


-2-6 


-2-7 


-2-8 


-0*2 


0-3 


3*0 


4-2 


4*8 


8-6 


%'% 


29 


18*4 


17-9 


20-8 


17*8 


10-4 


14-8 


14*6 


15*3 


15-0 


14-9 


13-0 


11-0 


7-8 


80 


-6-5 


-5-8 


-5*8 


-5-6 


-6-5 


-4-7 


-3-6 


-3*4 


-2-3 


0-0 


01 


OS 


03 


81 


— 


— 


— 


— 


— 


— 


— 


— 


— 


- 


- 


— 


- 


SUXDB • 


189-6 


190-2 


192-2 


215-6 


220-6 


241-6 


266-7 


204-0 


322-1 


328-7 


333-2 


323*4 


soi-s 


Hourly") 
MeaoB i 


7-68 


7-61 


7-69 


8-29 


8-46 


9-28 


10-26 


11-31 


12-39 


12-04 


12-82 
806 


12-44 


irco 


DiurnaH 
Varia- 
tion % 


-2-18 


-216 


-207 


-1-47 


-1-28 


-0-47 


0-60 


1-65 


203 

N 


2-88 


2C8 


1S4 

^ 



8»» Gdttingcn time = noon of local moan time. 
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iber 1843. 



Fort Chipbwtah— oonfmiied. 
Abstract of Hourly Obseryations made during the month of November 1848. 



_4 




u. 


14 


16. 


16. 


17. 


18. 


19. 


20. 


21. 


22. 


23. 


Bums. 


Me«is. 




»'8 


28*1 


26*1 


24*0 


21*7 


20-2 


21*1 


21-6 


28*6 


22*6 


21*6 


684-7 


21*86 


.>; 


£6-8 


26-4 


24-8 


28-8 


23*8 


23-2 


23*2 


22-1 


24*7 


26-7 


26-6 


608-0 


26-13 




29-8 


29*4 


27-7 


27-7 


27-7 


27*7 


27*9 


27*2 


- 


- 


- 


404*2 


26-96« 




27-0 


26-8 


27-0 


26*4 


26*8 


24-1 


23*8 


28-8 


19*8 


19*8 


16-6 


878*7 


26*25* 




17-8 


17-3 


16-6 


16-8 


17*1 


17-6 


17*9 


18*1 


18*1 


18-2 


17*9 


487-9 


17-83 




U-6 


14-8 


16-6 


16-7 


16*4 


16-6 


17*8 


17*8 


18*1 


18-6 


19*1 


896*8 


16-47 




ia-9 


12-8 


11-8 


10-2 


10*0 


8-9 


8-2 


8-0 


7*7 


7*6 


7*2 


348*4 


14*31 




7-e 


6-6 




6-6 


4-7 


2-2 


1*1 


-0*1 


-0*2 


-0-3 


-1*2 


136*1 


6-67 


■ 


6-6 


6-7 




8-8 


6*6 


4-6 


2*6 




2*0 


1-2 


8-2 


96-7 


3-99 




6-4 


6*7 




7-8 


6*8 


6-8 


6*8 




-6*0 


-6*6 


-6*8 


108*5 


4*31 




9-8 


1-4 




0-8 


-0*6 


0*4 


-1*0 




6-9 


6-9 


8*0 


89*8 


1-64 




16-6 


16*4 


16-2 


17-0 


18*6 


19-0 


17*8 


17-8 


17-9 


13*6 


10*0 


862*0 


16*06 




8-1 


8-9 




9-9 


10*4 


11*2 


11*9 


12*8 


13-1 


18*6 


11-4 


206*1 


8-67 




12*6 


12*5 


18*4 


11*1 


9*1 


8*7 


8*0 




10*7 


10-7 


10-8 


289*6 


12*07 




9-6 


9-2 




7-9 


8*2 


7*6 


6*0 




6*6 


4*8 


6*7 


199*8 


8*38 




8*9 


9-8 




10*9 


9-9 


8*8 


7*2 




7-0 


6*8 


7*0 


|l74*l 


7*25 




6*6 


5*8 




4-4 


4-7 


6*9 


6*3 




6*8 


6-4 


6*3 


164*7 


6*86 




6*0 


6*9 




6-8 


6*0 


6*8 


6-6 




60 


6-7 


6-6 


163*8 


6*82 




9-1 


8-8 




7-2 


4*8 


2-7 


0*8 




-1*2 


-2-7 


-3*6 


136-3 


6*68 




8-0 


8*1 




8*1 


8*1 


8*6 


8*8 




80 


6-7 


•1 


105*5 


4*40 




S-6 


2*6 




3*8 


8*0 


8*2 


3*6 




4*1 


3-8 


8-8 


88*6 


3-69 




0-6 


0-7 




8*4 


1*3 


1*7 


2*6 




8*1 


8-2 


2-9 


46*1 


1*92 




9*9 


9-8 




8*8 


8*0 


7-1 


4*7 




4*3 


8-0 


8-0 


141*9 


6-91 




8*6 


8*6 




1*2 


0*4 


0*8 


3*6 




7*9 


10-4 


12*8 


670 


2*88 




6*8 


2*2 




0*8 


0*6 


0-4 


-3*6 


-4-7 


-6-6 


-6-1 


-9*4 


172*2 


7*18 




0-1 


-1*3 


-1-2 


-1-6 


-1*6 


00 


0*8 


-1-4 


8*4 


-2*8 


-1*6 


-64*4 


-8-27 




287-0 


276*8 


268*9 


258-1. 


249-6 


2M-1 


238*7 


834-6 


197*8 


189*2 


178*7 


6031*3 


257*90 




11-04 


10*66 


10*16 


9*98 


9*60 


9*89 


8*96 


9*02 


7*89 


7*67 


7*16 


283*74 


9*7 




1*28 


0-89 


0*89 


0-17 


-0*16 


-0*37 


-0*81 


-0-74 


-1-87 


-219 


-2*61 


- 


- 
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METEOROLOGICAL OBSERYATIONS^ 



Fort Cripbwtak — coiiliiiiced!. 
Abstract of Hourly Observations made during the month of December 1843. 



Date. 

GMt. 
Mean 
Time. 


Spirit Thermometer by Nevrman, corrected. 


Noon. 


1. 


8. 


3. 


4. 


5. 


6. 


7. 


8. 


9. 


10. 


11. 




-1*2 


0-6 


8-1 


3*4 


51 


6-4 


7*3 


80 


8-2 


7-2 


6*8 


6-S 




28*6 


19-1 


18-9 


17*6 


16-2 


7-8 


5-1 


4-7 


4-7 


80 


1*9 


o-( 


4-0 


8-1 


8*0 


2-3 


SO 


8-0 


4-6 


6-7 


10-8 


11-5 


101 


8M 




8-7 


8*3 


4*4 


4-4 


8-3 


8*9 


5-3 


0-6 


1*5 


2-1 


2-7 


8*1 




17-9 


19-1 


21-1 


22-9 


26-1 


27-0 


29-9 


81-6 


84-2 


84-2 


863 


33*; 




4-6 


3-2 


1-8 


0-9 


-1-8 


-2-0 


-0*4 


3-6 


4-1 


6*2 


6-6 


7-: 




17-0 


16-4 


15-7 


14-7 


15-3 


151 


22*5 


870 


80-4 


81-4 


29-4 


28-^ 




19-4 


19-4 


21-2 


22*0 


21-4 


19-6 


21-5 


21-9 


21*5 


19*8 


16-7 


18( 




— 


- 


- 


- 


- 


-» 


- 


- 


- 


- 


- 


- 




-8-9 


-1-3 


-1-2 


-1*6 


-1*4 


-1-5 


-2-0 


-2-1 


-1*9 


-1*9 


-1-9 


-3- 




6*4 


4-9 


4*4 


4*2 


4*4 


4-4 


3-1 


2-8 


2-2 


2*0 


2-4 


1- 




-18-7 


-12-6 


-18-8 


-14*7 


-16-3 


-19-8 


-18-5 


-16-8 


-15-2 


-16*9 


-17-6 


-18 




-28-8 


-20-B 


-22-4 


-28*9 


-19-4 


-16-5 


-12-7 


-10-1 


-9-3 


-7*2 


-7*0 


-6 




-4-7 


-8-8 


-4-7 


-4*0 


-4*6 


-4-7 


-8*4 


-1-1 


-0-7 


-0*1 


-0-6 


-1 




-5-8 


-6-6 


-7-8 


-8*7 


-8-7 


-9-5 


-7-1 


-6*4 


-4-6 


-5*8 


-6-9 


-6 






— 


— 


— 


— 


— 


— 


— 


— 


— 


— 


- 


18 


-8-8 


-1-4 


-0-1 


2-0 


4*0 


4-6 


5*5 


7-8 


6*8 


7-2 


6-8 


I 


19 


-7-2 


-8-0 


-8*2 


-8-4 


-9-0 


-9-4 


-9-2 


-0-1 


-7*8 


-9*8 


-10-3 


-i: 


80 


6-3 


6-8 


6-8 


5-5 


2*7 


1-1 


1-1 


-2-8 


-2-8 


-2*7 


-4-1 


- 


21 


-11-6 


-10-0 


-10*1 


-9-2 


-9*0 


-9*1 


-7-0 


-7-8 


-4*7 


-2-3 


-3*2 




88 


-2-2 


-8-4 


-4*9 


-7*1 


-8-0 


-9-2 


-9*2 


-9-2 


-8-4 


-9-0 


-10-3 


-1 


88 


-4-9 


-4-7 


-8-1 


-1*7 


-0-1 


-0 1 


0*8 


20 


3-8 


8*9 


6*4 




84 


— 


- 


- 


- 


- 


- 


- 


- 


- 


— 


— 




85 


- 


- 


- 


- 


- 


- 


- 


- 


- 


— 


- 




86 


-0-6 


-2-8 


-8*4 


-2*7 


-3-7 


-3*5 


-3*5 


-3-5 


-2*9 


-8-2 


-8*0 • 


87 


-6-6 


-4-6 


-8-B 


-1-1 


-0*1 


2-8 


8-3 


4-8 


5*9 


7*0 


7-8 


88 


17-7 


17-7 


17-2 


15*8 


15*8 


16-2 


16*8 


17-7 


17-7 


16-1 


12*6 


88 


-8-9 


-7-1 


-8-4 


-8-4 


-8*0 


-6-8 


-4*6 


-3-5 


-2'3 


-1-4 


-1-6 


80 


-11-4 


-18-1 


-10*9 


-18-8 


-16-3 


-17-4 


-20-5 


-28*0 


-28*0 


-88-5 


-a8*< 


) 


81 


- 


— 


- 


— 


— 


— 


- 


— 


— 


— 


— 




Jan.l 


— 


— 


— 


— 


— 


— 


— 


— 


- 


— 


— 




"-• 


16-9 


14*8 


14'6 


10-4 


11-4 


8-4 


86*0 


44*2 


69-1 


68-S 


54- 


4 


Ueana- 


0-68 


0-67 


0-68 


0-4fi 


0*46 


0*10 


1*04 


1-77 


2-76 


8-78 


2*18 


Diumal 
Variation 


}0-28 


0-17 


0-18 


002 


0*06 


-0-80 


0*64 


1-87 


2*86 

N 


8-33 


1-78 



8^ GHittingen mean time » noon of local mean time. 
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FoBT Chipewtan — continued, 
Abttnct of Honrlj Obwrvatioiia made daring the month of Dacember 1843. 



Spirit Tbermometer by Newman, oorracted. 



13. 

6-7 
-1-8 

9*8 
S'4 
8S*6 
9*8 

n-7 

7-7 

-2-6 

1-6 

-SO'6 

-5*8 

-a*8 

-6-9 

8*8 
-10'8 
-9-2 

7-8 
-11-6 

8-1 



14. 



6-2 
-2-6 

8*9 

40 
81*4 

9*8 
28-2 

8*6 

-2-8 
-0*3 
-21-9 
-8*5 
-2*8 
-7*3 

1*8 
-10*2 
-11*0 

8*9 
-12-2 

2*8 



-I'l 
8'1 
7*7 

-6-1 
-28*9 



7*8 



9*80 



-0*10 



-1*0 

8*8 

8*4 

-7-8 

28-1 



-8*0 



-0*88 



-0*79 



15. 



7*7 
-2*8 

9-4 
4*8 
17*2 
10*9 
22-1 
4-4 

-0*2 
-2-4 
-21-9 
-3*8 
-3-4 
-8-0 

-2*0 
-9*9 
-1J*9 

8*9 
-11*8 

2*8 



-0*4 

8-1 

3*1 

-8-0 

-28*7 



-16*8 



-0-88 



-1*< 



16. 



7*8 
-1*8 

9*4 
4*8 
16*4 
11*7 
22-2 
3*3 

1*1 
-4*7 
-23*7 
-8*8 
-4*6 
-8*0 

-2*9 

-9*9 

-10*3 

8-9 

-13*4 

2*3 



-0*2 

10*0 

1*8 

-8-0 

-80*9 



-82-6 



-0*90 



-1*80 



17. 



8*9 
-2*6 

7*8 
4*1 
14*6 
13*2 
20*7 
3-1 

0*3 
-6*7 
-24*9 
-2*6 
-6*3 
-7*8 

-3*8 
-8*9 
-10*0 
12*4 
-13*4 
2*7 



-4*6 

13*2 

0*3 

-8*9 

-83*7 



-27-2 



-1*09 



-1*^ 



18. 



9*3 
-3*6 

12*2 
4*3 
12*0 
13*0 
21*4 
0*3 

0*3 
-6*6 
-18*9 

0*0 
-6-9 
-6*9 

-8*7 
-6*1 
-10*1 
11*1 
-12*6 
2-1 



-4*7 
14*6 
-1*1 
-6*9 
-33*3 



-22-7 



-0*91 



-1*31 



19. 



9-6 
-4-6 

11-8 
6-5 
10-2 
12-3 
19-1 
0-1 

2-1 
-7-4 
-23-9 
-0-8 
-6-3 
-4*9 

-4-7 
-4*9 
-10-2 
8*3 
-U*4 
2*3 



-4*9 
15*7 
-2*4 
-6*6 
-34*1 



-29-1 



-1*16 



-1-88 



90. 



10*0 
-8-1 

9*9 
7*2 
9-7 
13-6 
23-7 
-2-4 

6*6 
-9*4 
-23*9 
-2-4 
-9-2 
-6*1 

-6-0 
-3*5 
-9*2 

6*6 
-9*9 

4*3 



-6*4 
16*6 
-2*4 

-6*8 
-36*3 



-29*0 



-1*16 



-1-88 



21. 



11*6 

0*3 
9*6 
7*8 
7*7 
14*6 
21*9 

-3*3 

7*8 

-10-0 

-23-8 

-2*6 
-110 

-3-5 
-6*6 
-2-8 
-10*3 
5-9 
-7*1 



-0*1 
-4-7 
18-4 
-4-7 
-8*8 



-71 



-1-6 



-0-06 



-0*46 



12-8 

1-6 
6-6 
11*2 
6*6 
15*6 
22*0 

-3*6 
6*1 
-11-8 
-23-5 
-2*8 
-8-6 

-3-6 
-5-9 
-1*6 
-11*4 
6-9 
-7*2 



0*1 

-6*1 

16-1 

-6*9 

-10*3 



-7-3 



-4-7 



-0*19 



-0*69 



13-4 

2-2; 

6-2 
15*8 

63 
16*7 
19*8 

-3*3i 

6-5 
-12-8 
-22-9 
-4*7 
-6-8 

-;:.} 

-6*6 
0-3 

-11*4 
2-1 

-6*9 



-0*4J 
-6*7 
16*8 
-6*8 
-11*9 



-6*9J 



-3*6 



-014 



-0*64 



SumB. 



167*8 

96*5 

180*4 
113-0 
512*2 
184-2 
625-1 

268-6 

0-2 
-25*4 
-468*2 
-214*6 
-101*2 

-154-6 

17-0 

-183*4 

-116*8 

7-4 

-222*0 

23-3 

-76-5 
173*7 
199*8 

-146*9 

-512-4 



+257*2 



+9-49 



Means. 



7-41 

4*10 

7*52 
4*71 

21*84 
7-67 

21*88 

10*77 

0*01 
-1-06 
-19-51 
-8-94 
-4*22 

-6*44 

0*71 
-7*64 
-4-87 

0*81 
-9*25 

0*97 

-3-19 
7-24 
8*82 

-6*20 

-21'85 



+10*89 



+0-49 



o 2 
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Abstract of Hourly Observations made during the month of Janiuiy 1844. 


Date. 

GHM*. 
Mean 
Time. 




Noon. 


L 


2. 


8. 


4. 


5. 


6. 


7. 


8. 


9. 


10. 


11. 12. 


1 
S 


-6-4 


-8-6 


-1-5 


-2*5 


-1-6 


-0-8 


-0*6 


-0-8 


-1*1 


-0-8 


-0*8 


-3-8 


-6-5 


S 


-18-1 


-20-5 


-23-5 


-24*8 


-25-0 


-23*4 


-22*7 


-18-4 


-17*1 


-13-9 


-14-8 


-18-0 


-183 


4 


-7-6 


-7-3 


-6-0 


-6*7 


-6*6 


-6-2 
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6*6 

18*4 

-1*6 



-6-1 
-9-3 

7-6 

-17-6 

7-6 

7*7 

12-7 

-0*7 



-6*8 
-9*8 



;} 



16*0 

-11-2 

-1*1 

7-7 

20-4 

7-6 

3-8 

2-7 

20*4 

31-8 

2-1 

-4-7 

6-8 
-0*4 
-0*6 
12-1 



30*8 

-14-9 

-11-9 

-0-2 

6*6 

27-0 

7-8 
8-0 
-1*3 
21*2 
80*4 
1-7 

-2-4 

1-0 
-0-6 
-1*6 



-32*1 
-18-2 
-9-7 
4-4 
6-0 
28*9 

8*8 
4-2 
-2-8 
201 
Sl-l 
1-0 

-6-8 
2*1 
8*8 

-2*6 



-21-7 

6-6 

8-9 

12-3 

-2*4 

-31*8j 

-19-2 

-10-0 

7-7 

6-9 

34*4 

8*o; 

6*6 
-6*6 
19*0 
30*8 

0*4 

-9*2i 

1*9 

8*3 
-2-3 



-306-1 
-87*6 

-148*2 

-183*3 
-191*1 
147*7 
317*3 
168*9 



-19*3 

-483*2 

-326*4 

-166*3 

376*3 

638*1 



-12*71 
-8*66 

-6*92 

-7*64 
-7*97 

6*16 
18*22 

6*41 

-0-80 

-18*06 
-13*60 
-6*98 
16*64 
22*48 



634*3 86-43 



271*4 
868*1 
269*6 
673*2 
605*1 

-80*2 

406*8 
-84*3 
172*2 
107*8 



11-31 
14*92 
U-23 
23-88 
21*06 

-8-34 

17-01 

-1-48 

7-17 

6-17 { 



-11-6 
-2-4 

-4-7 

-6-9 
-6-7 

6*8 
13-7 

7-2 

0*8 

-16-8 

-12*6 

-6*7 

16*3 

22-7 

26*6 

12-8 
16*6 
12-0 
84-0 
Sl'8 

-1*8 

17-6 
0-1 

8*3 

By trip, 
lets* 6-4 



+218*6 +208*2 



+8*74 



3-06 



+8*83 



3*64 



+186*6 



+7-^ 



2*63 



+178*4 



+7-14 



2-36 



+161-9 



+6*46 



1*60 



+124-6 



+98*6 



+74-9 



+84*6 



+4*98 



O'lO 



+8*94 



-0*86 



+8-00 



-1*79 



+1-44 



-3-85 



+40-1 



+1*67 



-8*12 



+34-7 



+1*46 



-3*84 



2868*4 



114*68 



119-93 



+4-79 



soo 



METEOBOLOGICAL OBSEBYATIONS. 



t.atTr ATHABASCA. 
Spirit Thermometer by DoUond, corrected. 



MMn 
Time. 


March 1844. 


April 184i. 


Sunriae. 


Oajn. 


8pjn. 


Opjn. 


Mean. 


Sunriae. 




3 p.m. 


9pjn. 


n 


_ 


0*7 




_ 


- 


14*4 


19*6 


22*7 


12-S 


•a 


— 


-12*6 


— 


25*0 


— 


-2*2 


2*0 


14*4 


10-2 


•8 


— 


27*9 


84*0 


8*5 


- 


11*8 


17*5 


80*0 


SS'O 


•4 


— 


-14*9 


-8*4 


-15-6 


— 


81*0 


85*0 


46*0 


89-0 




-20-8 


-15*6 


-7*4 


-18*6 


-14-86 


25*8 


87*0 


46*0 


800 




-10-5 


-10*6 


-5*8 


-12*6 


-9*88 


880 


40-0 


46*0 


860 




-11 '6 


-16*6 


-6*8 


-11*5 


-11*28 


81*0 


88-0 


880 


28-9 




-7-4 


-7*4 


0*9 


-1*1 


-8*75 


28*9 


86-0 


41*0 


830 




-22-9 


-21*9 


-7*9 


-17*7 


-17*60 


86-0 


46*0 


46*0 


85-0 


10 


-17-7 


-8*4 


-4*8 


-12*5 


-10*72 


28*9 


87*0 


89*0 


28-9 


U 


-14-6 


-10*5 


-1*1 


-6*8 


-8*18 


18*5 


24*7 


28*9 


19-6 


u 


-20*8 


-15-6 


8*0 


4*0 


-7*85 


17*5 


22*7 


25*8 


22-7 


IS 


12*8 


15*4 


21*6 


11*3 


15*15 


24*7 


28*9 


41*0 


85-0 


14 


8*2 


10*2 


16*5 


4*0 


9*72 


28*9 


20*9 


81*0 


27-9 


15 


2-0 


4*0 


12*8 


7*1 


6*85 


18*5 


28*9 


88*0 


29*9 


16 


4-0 


6*1 


8*8 


2*0 


4-82 


81-0 


41*0 


58*0 


430 


17 


7-1 


12*8 


28*9 


10*2 


14*68 


880 


46*0 


63*0 


870 


18 


86*0 


870 


810 


19*6 


80*65 


28-9 


20-9 


85*0 


28*9 


19 


17-5 


20*6 


19*6 


18*5 


10*05 


81-0 


48*0 


66*0 


44*0 


ao 


24*7 


86*0 


88-0 


22*7 


28*60 


16*5 


28*7 


88*0 


24*7 


21 


8*2 


10*2 


82-0 


870 


21*85 


22*7 


82*0 


80*0 


88-0 


22 


81*0 


88-0 


480 


27*0 


84*50 


83*0 


89*0 


61*0 


48-0 


8S 


-2*2 


-8*2 


4*0 


-6-8 


-1*98 


41*0 


53-0 


66*0 


41-(1 


24 


-12*5 


-6*8 


-2*2 


-12-5 


-8*88 


22*7 


21-6 


26*8 


22-^ 


25 


-22*9 


-16*6 


-58 


-8*4 


-13*05 


24*7 


86*0 


63-0 


49*( 


26 


-4*8 


-2*2 


3*0 


-6*8 


-2*45 


46*0 


59*0 


65*0 


41 -( 


27 


-16*7 


-10*5 


2*0 


-6-8 


-7*62 


400 


61*0 


65*0 


45'< 


28 


-15*6 


-10*6 


20 


-11*5 


-8-90 


41*0 


48*0 


59*0 


S9-< 


28 


-22*9 


-16-7 


0*0 


-2*2 


-10*46 


87*0 


45*0 


43*0 


43- 


80 


-4*8 


-3-2 


8*2 


8*2 


2*28 


41-0 


55-0 


62-0 


48- 


81 


12*8 


16*6 


19*6 


14*4 


15*70 


— 


— 


— 


— 


Buma - 


-65*8 


80*6 


246*5 


68*8 


67*68 


834-7 


1064*4 


1274*6 


1018- 


Means - 


-2*48 


1*18 


9*18 


216 


2*50 


27*82 


85*48 


42-40 


S3-J 


Diurnal 
Variation 


} - 


- 


- 


# 




- 


- 


- 


- 



* Not included in Sums and Means. 
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LAKE ATHABASCA. 
Spirit Thermometer by Dollond, corrected. 





May 18M. 


June 1844. 




Sunrise. 




8.]>.m. 


OpJU. 


Mean. 


Sunrise. 


Oun. 


8pjn. 


Opjn. 


Me«u 




46-0 


56-0 


40-0 


88-0 


47*00 


__ 


.^ 


^ 


__ 


^ 




82-0 


28-0 


27*9 


21*6 


27-60 


29*9 


85*0 


89-0 


86*0 


84*97 




1»'6 


82*0 


86-0 


81*0 


29-66 


28*9 


88*0 


84*0 


20*0 


81*46 




81-0 


420 


52*0 


41*0 


41*50 


81*0 


84*0 


850 


81*0 


82-75 




86-0 


68*0 


56-0 


41-0 


46*26 


81*0 


41*0 


46*0 


88*0 


87*60 




87-0 


41-0 


89-0 


81-0 


87-00 


86-0 


87*0 


46*0 


41*0 


88*76 




86-0 


41*0 


40-0 


84-0 


87-75 


88-0 


46*0 


40*0 


88*0 


40*26 




88-0 


45*0 


56-0 


47*0 


46-75 


46*0 


61*0 


56*0 


46*0 


40*26 




87-0 


51*0 


55-0 


42*0 


46*23 


87-0 


63-0 


64*0 


65*0 


64*75 




870 


58*0 


56-0 


51-0 


40-25 


65*0 


68*0 


70*0 


58*0 


62*76 




46*0 


560 


62-0 


51-0 


58*76 


55-0 


710 


75*0 


66*0 


64*00 




46*0 


40-0 


65-0 


86*0 


46*26 


51*0 


460 


46*0 


88*0 


45*26 




88-0 


87-0 


88-0 


28-8 


82*46 


88-0 


46*0 


55*0 


46*0 


46*00 




86-8 


81*0 


89-0 


28*0 


81*42 


48*0 


500 


65*0 


60*0 


57*75 




81-0 


41*0 


470 


46*0 


41*00 


62-0 


61*0 


66-0 


58*0 


58*26 




47-0 


40*0 


460 


46-0 


46-50 


46-0 


56*0 


58*0 


53*0 


52*76 




41-0 


58*0 


64*0 


52*0 


62*50 


46-0 


74-0 


74*0 


68-0 


64-00 




870 


85*0 


46-0 


86-0 


88-00 


50*0 


55-0 


54-0 


46-0 


61*25 




84-0 


880 


40-0 


88-0 


83*00 


42-0 


65-0 


64*0 


56-0 


56*60 




85*0 


51-0 


69*0 


47-0 


48-00 


54-0 


84-0 


88*0 


60*0 


73*75 




88-0 


81-0 


85*0 


81*0 


82-60 


60*0 


88*0 


88*0 


71-0 


7900 




25*8 


84*0 


86*0 


84-0 


82-45 


68-0 


76-0 


74*0 


66*0 


60*75 




80-0 


46-0 


51-0 


40*0 


46-25 


61*0 


66-0 


66*0 


58*0 


62*75 




45-0 


40-0 


44-0 


41*0 


44*75 


61-0 


68-0 


61*0 


56*0 


56*25 




47*0 


55*0 


60*0 


65*0 


56-50 


63-0 


65*0 


68-0 


68*0 


69-76 




55-0 


78*0 


66-0 


63*0 


64*26 


56*0 


65-0 


64*0 


60*0 


60*75 




55-0 


50*0 


64*0 


53*0 


67*75 


57*0 


65*0 


66*0 


61*0 


62*25 




40*0 


61*0 


66*0 


49*0 


63*50 


57-0 


56*0 


68*0 


40*0 


53*75 




51-0 


57-0 


63-0 


53-0 


5600 


46*0 


48*0 


44*0 


42*0 


46*00 




46*0 


47-0 


50*0 


46*0 


40*26 


46*0 


40-0 


63*0 


47*0 


48*75 




47-0 


50-0 


63*0 


55*0 


56*00 


— 


— 


— 


— 


— 




1218*2 


1448*0 


1561*9 


1304*8 


1382-07 


1368*8 


1668-0 


1706*0 


1474*9 


1561*92 




89*14 


46-74 


50*88 


4207 


44*53 


47*20 


57*17 


58*83 


60*86 


58*62 




- 


- 


- 


- 


- 


- 


- 


- 


- 


- 
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METEOROLOGICAI. OBfiSBYATIOKS. 



FORT SIMF80N. 

Abstract of Hourly Obserrations made during the month of April 1844. 



GMt. 
MeMi 
Time. 




Noon. 


L 


8. 


8. 


4. 


5. 


6. 


7. 


8. 


9. 


10. 


11. 




-8-8 


-1*0 


0*1 


0*8 


8-1 


6-7 


8*7 


18-7 


17*3 


80-4 


28-7 


23-9 




1-6 


-0*7 


-8*1 


-8*8 


-1*8 


2-9 


10*3 


17-2 


88*8 


84*8 


88-5 


51-6 




1-6 


0*5 


0*4 


8*1 


7*3 


16*1 


12-7 


27*1 


88*0 


85*5 


84-5 


89*6 




88*6 


80-4 


19*4 


19*4 


19*4 


22*6 


29-3 


83-4 


41*6 


44-5 


44-6 


46-3 




9*6 


7*1 


6*0 


6*0 


7*8 


8*2 


9-8 


11-6 


16*8 


16*5 


16-0 


16-8 




13*8 


-. 


9*1 


10-4 


12*8 


13*8 


83*7 


29*2 


87*8 


48*5 


44*4 


45-0 




87*1 


87*5 


86*5 


87-4 


88*8 


40*4 


48*4 


44-3 


45*1 


41*0 


41*5 


40-4 


10 


14*9 


14*0 


18*8 


16*9 


16*0 


16*3 


20-4 


21*5 


88*4 


82*5 


22*6 


22-6 


U 


8*7 


0*5 


0*5 


2*8 


4*9 


6-4 


13*8 


19*8 


84*6 


88*1 


29*4 


29-S 


U 


17*1 


14*0 


14*7 


15*0 


16-0 


19*8 


85*7 


28-2 


81*5 


84*6 


86*4 


38*2 


IS 


80*4 


81*0 


81*6 


81-5 


81*1 


80-5 


83-5 


84*8 


85*7 


86-8 


88*6 


35-9 


14 


— 


— 


- 


- 


— 


— 


— 


— 


— 


— 


— 


— 


15 


80*6 


19*8 


81*4 


28*6 


22*9 


26-1 


27*1 


88-5 


37*5 


41*8 


88*5 


43*8 


16 


— 


— 


— 


27*1 


29*1 


86-7 


41*4 


45*5 


49*5 


60-0 


61*6 


61-8 


17 


87*6 


27*5 


27*6 


80*4 


84*5 


86*7 


40*6 


48*4 


46*4 


48*5 


49*4 


600 


18 


— 


— 


88*4 


88*4 


84*5 


87-4 


42-2 


46*7 


49*9 


61*8 


61*8 


61-2 


19 


83*8 


81*8 


81*8 


83*6 


87*2 


89*6 


44*4 


46*8 


58*5 


54-5 


54*6 


66*1 


90 

n 

21 


88*8 


81*4 


81*6 


88*4 


83*8 


84*9 


86*8 


89*4 


48*8 


44-1 


44*5 


46-5 


85*6 


.. 


85*8 


86*5 


89*1 


40*6 


44*7 


47*5 


49*6 


49-8 


4fi-5 


47-4 


8S 


88*1 


88*1 


88*4 


28-5 


29*8 


88*4 


88-4 


85*8 


87*0 


86-7 


87*8 


37-4 


M 


85*9 


^ 


86-0 


27-2 


28*1 


29-0 


80-4 


81*7 


88-8 


88-8 


84*1 


85*7 


» 


88*0 


88*6 


85*8 


87*8 


40*6 


48*5 


68*0 


68*8 


68*7 


61-5 


66*5 


66-5 


86 


87*8 


86*8 


86-5 


40-0 


40*5 


42*4 


44*6 


46*6 


46*1 


47-6 


50*0 


46*6 


87 
88 
89 


84*6 


84*4 


84*8 


87*9 


89*8 


40-0 


41*9 


48*5 


48-5 


46-5 


48*4 


60*0 


29*6 


89*8 


88*6 


84-2 


85*7 


89-5 


48*5 


68*3 


54-6 


64*3 


66*4 


66-5 


80 


84*6 


84-8 


85*2 


88-5 


40*5 


46-5 


46*6 


48-6 


49*7 


61-8 


49*4 


48-3 


Bumf • 


580*6 


487*6 


587*0 


596*1 


6S9-8 


706*5 


810*2 


896*8 


968*4 


1017-8 


1048*6 


105S-< 


Heuu - 


22*63 


81*87 


28*87 


23-92 


25*57 


28*22 


32*41 


36*85 


89-30 


40-09 


41*94 


42-1^ 


Diurnal^ 
Varia-^ 
tion J 


-9*86 


-11*11 


-10-11 


-8-66 


-6-91 


-4-26 


-007 


3-37 


6-82 


8-21 

N 


9-46 


9-6* 



«b GMtiiiBeB mflao lime a Ok 18* loMl BMan iima^ 
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FOBT SIMPSON. 
Al«tract of Hourly Obserretioiis made during the month of April 1844w 





Spirit Thennometer by Nevxmn, oorreoted. 




IS. 


14. 


15. 


16. 


17. 


18. 


19. 


90. 


81. 


22. 


28. 


8imii. 


Meuis. 




tS'B 


tS*8 


81*5 


19-7 


18*1 


11-8 


8-4 


8-4 


6-8 


6-7 


4-8 


888*6 


12*08 




»-7 


16-5 


86*5 


19-7 


16*9 


15-8 


18-7 


18-7 


11-8 


8-6 


7-8 


864-7 


14*78 




40-8 


891 


87-0 


88*0 


88-9 


80*4 


89-7 


80-4 


87-8 


86-2 


84-1 


807*4 


84*88 




46*0 


44-0 


41-6 


88-9 


85*7 


88*8 


81*0 


88-0 


28-0 


80-4 


18-1 


769-8 


88-07 




17-1 


18*6 


14*0 


11-4 


8*9 


8*9 


6-8 


8*6 


18-8 


17*6 


15-8 


[884-9 


11-87 




40-9 


40*5 


41*1 


40*0 


87*5 


88-5 


88*5 


86*9 


86-5 


86*8 


87-0 


747*0 


81-76 




80*4 


80*4 


80*5 


88*8 


86-4 


88-7 


88*8 


88*8 


17-1 


16*4 


14-9 


788-8 


86*60 




n*6 


88*0 


80*4 


18*8 


16-0 


18*7 


11-9 


11-9 


7-1 


6*8 


6-0 


401*8 


16-74 




»*0 


80-9 


89-8 


84-8 


81*7 


n*5 


81-5 


80-6 


19-8 


18-6 


17-1 


444*7 


18-68 




87*0 


85*9 


84*8 


85-9 


88-0 


88-9 


83-1 


88-8 


88*9 


88-5 


81-9 


609*8 


8916 




88*9 


88-7 


88-4 


81-1 


80*4 


87-5 


86-9 


83-8 


88*6 


88-8 


80*4 


748-6 


80-94 




48-0 


41-5 


41-0 


41-7 


88-7 


88*5 


88-7 


88-5 


88-8 


87*1 


88*4 


785*8 


88-74 




48*7 


46-5 


44-5 


4fi*5 


88*5 


87-7 


88*9 


80-4 


88-8 


88*6 


88-0 


888-1 


87-89 




40*8 


00-4 


40-5 


4^-0 


41*9 


88*8 


85*8 


88*7 


84*8 


88-8 


80-4 


964*7 


80-78 




58*1 


61-4 


58-1 


60-6 


45*4 


48-1 


89*6 


88*0 


86*8 


88-0 


88*5 


964-9 


48-00 




68-5 


88-6 


60-7 


60*0 


48-8 


40-7 


89-8 


87*5 


88-6 


86-0 


84-4 


1045*0 


48*54 




46-0 


48*9 


41*8 


41*0 


88-9 


87*6 


86*5 


:88-o 


88-8 


88-0 


86*8 


988*0 


88-46 




48-5 


45*8 


48-0 


41-0 


88-5 


86*7 


84-6 


88*7 


80*9 


80-6 


86*2 


986*4 


40*00 




87-1 


86-9 


85-8 


84-5 


88*8 


81*0 


88*1 


88*5 


80-1 


80-5 


87*1 


787*8 


88-88 




88*8 


86*6 


84-8 


88-8 


88-5 


88-5 


88*9 


88*1 


88*0 


88*6 


88-6 


745-2 


88-88 




880 


86*9 


88-0 


86-5 


66-1 


54*9 


88-5 


68*9 


48-4 


40*1 


80*5 


1257*9 


88*41 




4«'8 


45*0 


40*5 


48*1 


40*0 


40-7 


88*5 


88-8 


86*9 


86-5 


86*7 


lOOO'O 


48*07 




40-0 


40-1 


46*8 


45-7 


88-8 


86*8 


85-0 


88*6 


29-6 


88*4 


86-5 


966*8 


40-26 




58-0 


55-7 


58*0 


47-5 


46*5 


48*7 


40*5 


89-7 


87-9 


85-8 


84-8 


1068*8 


44-61 




41*6 


87*8 


85*0 


80-6 


SS-0 


88*7 


80-0 


19*8 


16-2 


15*4 


18*9 


8481 


85*84 




1021*9 


1000*1 


987*9 


910-1 


888-7 


786-9 


740-5 


786*6 


681-1 


666*8 


681*6 


19296*5 


8U-74 




40-88 


40-00 


88-79 


86*40 


88-81 


81*48 


89-98 


89-08 


27-24 


86-15 


84-87 


775*98 


88-48 




8-40 


7*58 


8*84 


8-98 


0*88 


-1*00 


-2-60 


-8*46 


-5*84 


-6-88 


-7*61 


- 


- 
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METEOBOLOGICAIi OBSERVATIONS. 



Fort Simfsox— -conft'iiteed 
Abstract of Hourly Obseryattons made during the montli of May IS44. 



Date. 

(iK^tt. 




Spirit Thermometer by Newman, corrected. 


Mean 
Time. 


Noon. 


1. 


2. 


8. 


4. 


5. 


6. 


7. 


8. 


9. 


10. 1 




14-6 


12-6 


16-0 


14-3 


14-7 


17*1 


18-9 


20*1 


24*8 


24-8 


27*0 a 




— 


14-0 


17-8 


20-6 


23*6 


26-1 


29-0 


81*5 


84*6 


85-5 


36-3 3: 




21-S 


22-0 


— 


23*7 


24*2 


28*2 


81*6 


84*4 


87*6 


89-5 


48-4 4] 




81-2 


82-7 


88*6 


85*3 


87*8 


89-8 


48-6 


46*0 


51*8 


50-6 


48-3 61 


29*1 


80-6 


88*5 


83*7 


86*1 


86*6 


88-5 


88*6 


40*0 


48-1 


48*5 3 




28*1 


80*4 


81*5 


83*4 


86*0 


39*7 


48-4 


48*0 


51*5 


48*5 


53-3 G 




84-4 


84*3 


84*5 


86*6 


89-5 


40-8 


44-4 


46*5 


63*7 


66*7 


57-5 6 




8»-7 


85-8 


39-5 


40*3 


42-0 


46*5 


471 


51*2 


54*8 


66-5 


53*3 6 


10 


86-7 


88*8 


48-5 


42*1 


44*0 


46*5 


54-0 


54*6 


56*3 


50*8 


56*5 ( 


11 


— 


48*6 


47*4 


47*4 


49*5 


52-4 


54*8 


58*3 


58*4 


56*5 


56-9 i 


U 


— 


— 


— 


— 


— 


- 


- 


- 


- 


- 


— 


IS 


27-2 


29*3 


81*3 


81*0 


32*3 


83*8 


86*6 


40*0 


44*1 


48*8 


44-5 


14 


81*0 


88-6 


86*0 


86*5 


87*6 


40*0 


48*4 


49*3 


52*5 


49-9 


51-3 


15 


84*6 


87*6 


41*2 


40*4 


42*8 


48*8 


47*9 


52*5 


68*8 


60-3 


62*4 


16 


42-0 


44*6 


40*0 


60*1 


52*2 


65*5 


61*4 


64*2 


66*0 


66-5 


67-7 


17 


46-4 


60*6 


53*5 


61*1 


54*0 


66*9 


68-5 


61*0 


64*5 


66-3 


«7*6 


18 


47-6 


46-5 


46*7 


46*4 


48*5 


47*5 


48*4 


50*0 


61*0 


49*5 


48*6 


19 


— 


— 


— 


— 


— 


— 


— 


— 


— 


— 


- 


SO 


87-8 


40-5 


44*4 


44*7 


47*5 


50*5 


53*5 


00-9 


63*5 


64*4 


65*5 


21 


43*5 


44-5 


46*3 


48*6 


43-5 


44*5 


46*8 


49*1 


52-4 


68*4 


62*6 


tt 


— 


81*1 


29*8 


80-7 


82*6 


85*2 


87*9 


48*1 


44*0 


46*4 


47*5 


S3 


86-5 


87*7 


44*8 


41-8 


45*5 


46*6 


48*6 


52*9 


570 


66-9 


67-2 


U 


44*4 


44-2 


— 


48*0 


50*8 


54*5 


57*7 


61-2 


63*9 


64-4 


63*9 


S5 


- 


— 


— 


— 


— 


— 


— 


— 


— 


— 


— 


S6 


— 


— 


— 


— 




— 


— 


— 


— 


— 


— 


27 


— 


— 


— 


— 




— 


— 


— 


— 


— 


— 


28 


— 


— 


— 


— 


— 


— 


— 


— 


— 


— 


— 


29 


— 


— 


— 


— 


— 


— 


— 


— 


— 


— 


— 


80 


~* 


— 


— 


— 


— 


— 


— 


— 


— 


— 


"~ 


81 


- 


- 


— 


— 


— 


- 


- 


— 


- 


— 




Sums 


621-7 


738-8 


720-3 


791-2 


882-7 


883-4 


943-2 


1009-4 


1080-2 


1081-2 


1103-6 


Means - 


84-54 


35*18 


37-91 


37-68 


89-66 


42-07 


44-01 


4807 


51-44 


51*40 


62*55 


Diurnal \ 
Variation; 


-1002 


-9-38 


-6-65 


-6-88 


-5-91 


-2*49 


0-85 


8*51 


6-88 


6-98 


7*99 


Two 
Months' 


'2 


1142-8 


1166-3 


1267-3 


1889-3 


1471-9 


1588-9 


1753-4 


1906-7 


2062-6 


a096'5 


2188*1 


2 
N 


27-86 


28-45 


29-24 


80*20 


32-00' 


84-54 


38*12 


«•« 


44-84 


46-(l2 

N 


47*67 



9^ GKittingen mean time s 0^ 18" local mean time. 



METEOBOLOOICAL OBSEBYATIONS. 
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FoBT SiKPBOV— continued 
Abstract of Honrly Ohseryatioiis made during the month of May 1844. 



_ 








Spirit Thermometer by Newman 


, connected. 










IS. 


14. 


15. 


16. 


17, 


18. 


19. 


20. 


2L 


28. 


23. 


Sums. 


Heaiu. 




26*0 


26*7 


25*0 


23*7 


83*7 


22*1 


90*9 


18-4 


18*6 


16*8 


14*0 


401*5 


20*48 




88*0 


57*8 


36*1 


33*9 


82*8 


32*0 


28*2 


27*6 


26*4 


21*5 


21*7 


078-8 


80*06 




41-9 


41*7 


41*3 


42*0 


41*4 


86*7 


86*6 


84*1 


83*8 


32*6 


88*7 


806*4 


34-68 




48-7 


46*S 


46*2 


45*6 


41*0 


88*7 


35*7 


83*4 


81*8 


80*4 


:.} 


974*4 


40*60 




8»-7 


89*6 


39*6 


87*7 


86*9 


88*0 


88*9 


28*7 


29-6 


29*8 


28*4 


861-6 


85-48 




40-2 


48*9 


48*9 


44*2 


43*7 


40*0 


88*7 


87-7 


36-6 


85*5 


34*7 


996*8 


41*61 




65*6 


66*6 


63*2 


63*1 


46*9 


48*0 


40-6 


88*7 


38*0 


87-8 


86*6 


1089*1 


46-88 




64*6 


64*7 


62*7 


49*7 


47*8 


44-7 


41*8 


40*2 


88-7 


88*1 


87-8 


1111-7 


46-38 




65*8 


65*6 


63*9 


61*9 


60*6 


48*8 


46-6 


46-6 


45-6 


45-8 


40-9 


1176*0 


49-00 




65-7 


48*5 


45*7 


48*7 


41-1 


87-4 


87-0 


86*6 


80-4 


88-9 


:■.] 


1072*8 


46*88 




45*0 


44*9 


45-0 


42*6 


80*7 


87*3 


86*6 


84*7 


34*6 


81*5 


81*0 


906*9 


87-75 




64-7 


63*9 


55*3 


64*6 


62*2 


45*1 


48*8 


40*6 


88-8 


87-7 


35*7 


1080*8 


46-01 




63-7 


63*0 


62*7 


61*8 


68*2 


63*3 


62*8 


49-6 


47*9 


46*6 


44*8 


1250*9 


68*12 




72-6 


70*6 


67*9 


63*6 


68*1 


68*7 


67*6 


56*7 


64*2 


40*6 


48*4 


1418*8 


69*U 




65*0 


64*1 


64*1 


64-1 


67*8 


68*7 


66-7 


65*7 


60-6 


61*6 


40*6 


1406*7 


68*57 




46*2 


44*8 


43*2 


41-2 


39*5 


36*7 


84-2 


88-6 


40*6 


88-6 


87*7j 


1061-1 


44*81 




66*6 


66-1 


66*1 


63*8 


61*6 


66*7 


61-3 


60*6 


47-1 


46-6 


46-6 


1824*0 


65*17 




51*7 


61*6 


49*7 


48*5 


44*9 


41*7 


87*6 


82-6 


81*6 


80-4 


28*2 


1071*7 


44-66 




48*7 


47-0 


44*8 


46*6 


44*8 


48*7 


89-7 


87-7 


87-1 


87-1 


86*9 


988*9 


40*40 




82*6 


61*6 


69*1 


67*9 


66*7 


63-8 


60-8 


40*9 


47-6 


46-1 


46-7 


1238*6 


61-61 




64*4 


63*6 


62*7 


62*6 


68*4 


66-4 


68*0 


40-6 


47-4 


47-1 


46-8 


1289*7 


56-69 




1104*9 


1086*1 


1069*1 


1082*3 


990*7 


916*0 


866*6 


829*6 


806-8 


7760 


763*0 


28233*2 


93604 




62*«1 


61*67 


50*43 


40*16 


46*70 


43*62 


41*21 


89*60 


88*87 


36-95 


85*86 


1067-27 


44*56 




8*05 


711 


6*87 


4*60 


214 


-0*94 


-3*86 


-5*06 


-6*19 


-7*61 


-8-70 


- 


- 




2126*8 


M)65*2 


B027*0 


1948*4 


1813*4 


1702*9 


1616*0 


1556*1 


1486*9 


1488*3 


1374*6 


11469-7 


— 




46*23 


46*33 


44*07 


42*83 


89*48 


87*02 


86*11 


88-81 


82-88 


81*14 


29*88 


87-92 


- 



MAGNETICAL ABSTRACTS. 



AbCc:— Begalar OlMermtiooi which were followed by Extra Beadingi, in comeqiience of 
diftorbanoe, are distinguished bj ItaUe figures thronghoot the following 
Abstracts. The Daily Means of imperfoct days are derived from the 8-hoiirly 
series that may be complete. At Lake Athabasca 0^ Gott =: \^ 55" M.T., or 
3^ 55* AJC At Fort Simpson 0^ 6ott=sl5i> 14-6* M.Tn or 8^ 14*6* am. 
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MAGKETICAL OBSEBYATIOKS. 



LAKE ATHABASCA. 
Abstract of Hoarly ObBervatioiis made duriog the month of October 1843. 



§Sft 

Mean 
Time. 


Declination Magnetometer. 


Noon. 


1. 


2. 


8. 


4. 


6. 


8. 


7. 


8. 


9. 


10. 


1 
2 
8 
4. 

6 

? 

8 
9 
10 
11 
12 
18 
14 
15* 

J? " 

Of 18 

8 119 
1 20>' 
f« 21 
22 
23 
24 
25 
26 
27 
28 
29 
80 
81 


414-0 
418*4 
4S0-0 
417-0 

4S0*0 
426*0 
419*8 
4*0*0* 

425*0 

419*6 
409-0 


4fro; 

40-0' 
418*2 
416*6 

418*0 

4190 

4M'S^ 
4fll*4 

443*0 


A^S'o 
415*2 
419*6 
418*0 
418*0 

419*0 
4»9'6 
420*0 
431*8 
4140 
419*6 

490-0 
4M4-0 


4ii-s 
410*0 
418*8 
422*0 
426*0 
417*2 

At 
422*0 
432*8 
424*0 
419*5 
42.3*0 
423*6 

At 
W-6 
4^7-4 


4^t*^ 
405*0 
420*0 
444*0 
421*6 
420*0 

Porta 
418*6 
419*2 
421*0 
424*6 
419*0 
422-0 

Fortei 
424*6 
421*0 


42rO 
414*0 
424*4 
422*2 
418*0 
425*4 

lipewya 
418*0 
419*2 
4120 
414*5 
426-0 
424*0 

lipewya 
419-8 
418*0 


416^5 
408*0 
412-0 
418*2 
418*3 
4fi6*6 

XL 

416*0 
416*0 
406*4 
420-6 
417*8 
420*0 
n. 

420*0 
416-0 


4L3-6 
411-0 
408*0 
411*8 
416*4 
414*0 

416*0 
415*0 
410-2 
401*0 
411*8 
412-5 

414-4 
418-0 


416^0 
408*4 
403*0 
415-0 
4060 
411-0 

419-4 
412*0 
408*0 
410-0 
416-4 
414-6 

418^0 
412-0 


406*0 
410*0 
4060 
410*8 
406*6 
410-0 

411-0 
410-0 
406-0 
414-0 
412*0 
407*8 

417*0 
412-0 


40«^4 
410-0 
408-0 
411-8 
412-6 
412-0 

414-0 
410-0 
407-2 
4110 
410-0 
400-0 

412-0 
412-0 


Sums 


5671*9 


6599*8 


5683*7 


6496*2 


5461-3 


6467*5 


54140 


5352*3 


5357*7 


5822*6 


5S26-4 


Meana - 


428*82 


430*76 


4fi6*87 


422*78 


419*83 


419*81 


416-46 


411*72 


tl2*13 


109-4S 


W9-72 


Diurnal 
Variation 


19*19 


21*32 


16-24 


18*35 


9*90 


10*38 


7*05 


2*'29 


2*80 


0*0 


0*29 



* Visible aurora. 



* The 16^^ and 80*^ are excluded in forming the means, as imp< 



ULiQNETICAL OB8EBYATIONS. 
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LAKE ATHABASCA. 
Abttnct of Homiy ObseirationB made dniing the month of October 1843. 





DecUnation Hagnetometer. 




13. 


14. 


15. 


16. 


17. 


18. 


19. 


80. 


8L 


82. 


• 
88. 


Sums. 


Meaoa. 


Fortnil^tly 
Heana. 




408^0 
411-6 
4100 
4100 
4180 
418-0 

414-0 
409-8 
418-0 
408-0 
4180 
806-4 

414-0 
407-8 


409-7 
410-0 
418-0 
418-8 
484-0 
418-4 

418-9 
410*4 
414*0 
484*0 
418*4 
408*0 

414*0 
414*0 


407-0 
409-0* 
407-6 
418-6 
414-0 
411-4 

418*0 
414*0 
4140 
418-0* 
416*0 
400*8 

414-0 
410-6 


418-8 
411-0* 
409-6 
417-6 
414-8 
418-0 

416-6 
418-0 
411-5 
4W4* 
415-8 
399*4 

480-0 
415-6 


406^1 

409-0 
398-0 
414-6 
416-0 

4iro 

416-0 
418-8 
4M-0* 
483*6 
406*0 

4^0 
416-0 


40flr0» 
44**a* 
411-6 
869-0 
418-0 
408-0 

416-4 
418-0 
411*4 
414-0* 
418*0 
407*8* 

480-0 
418-0* 


40r3» 
4/ftf* 
418-5 
486*0 
414-4 
411-0 

418-0 
418-0 

*^i 

414-6 
4180* 

480^8 
406-0 


410^0- 

4100 
418-4 
418-0 

414-0 
416-0 

4//*«* 
414*0 
391-0* 

416-0 
414-0 


3900* 
416*6* 
410*0 
414-0 

4?4-0 

418*4 
414*0 
4M-0 
4/t-O^ 

{»'•? 

418-8 


4800* 
416*8 
410*6 

414*0* 

417-0 
480-0 
4^7-0* 

411*6* 

Sunday. 

416*8 


488*0* 
419-6* 
413-8 
4M0'0 
414*6 

419-6 
488-0 
481-8 
♦»-5* 

^t 

416-0 
4oa'6 
414-4 


9067-2 
9921 8 
9689*9 
9901-4 
9667-8 

} 09S4-9 

10001-9 
10018-8 
10014-0 
9978-6 
10016*8 

} 9851*8 

101001 
9809-8 


388^58 
416-18 
418-88 
418-06 
418-66 
416-48' 

414-79 

416-76 
417-42 
417*86 
415*58 
417*88 

410*40 

420*84 
416-68 


- 414-84 
415*84 




6389-0 


5800-0 


6847*0 


5871*8 


6867-7 


6366*5 


5438-0 


9889*0 


6887*6 


6480*4 


6487-4 


189635-4 


- 




400-98 


418-31 


4U-81 


418-18 


418-90 


418-78 


417-85 


409-98 


410*68 


416-93 


418-86 


9964-87 


415-50 




0-49 


8-88 


l'-88 


3-75 


8*47 


8'80 


3'-7i 


0'-49 


l'-15 


4'-61 


3-81 


- 


607 



Increasing? niunben denote a movement of tbo north end of the mac net towards the East. 

P 
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HAGNETICAL 0BSEBVATI0N8. 



Lake Athabasca— conlmMerf. 
Abstract of Hourly ObBerrations made during the months of Norember and December 



Date. 










GOtt. 
Mean 








Declination Ma«rnetom(»ter. 
























Time. 


Noon. 


1. 


2. 


8. 


A 


5. 


6. 


7. 


8. 


9. 


10. 


1 


1 


417-0 


4S3-6 


4230 


4180 


418-0 


420-0 


417-1 


412-0 


413-1 


416-6 


41S-8 


41! 


2 


417-0 


414-4 


417-2 


414*8 


419*8 


418*0 


423-5 


410-0 


409*0 


409*0 


411-0 


40 


8* 


4fS-o 


42&0 


4200 


414-0« 


416*0 


418*2 


415-8 


411*2 


408*6 


412-0 


414-0 


41 


4» 


— 


— 


— 


415*2 


418*0 


418-0 


416-0 


418*0 


414*0 


415-2 


414-5 


41 


6 


— 


— 


— 


At Port Chipewyan. 












6 


^'0 


Aio'o 


444-5 


426*0 


424*0 420-0 


418-0 


41V0 


410^0 


412*0 


412-0 


41 


7 


414-2 


416-0 


412-2 


418*4 


419-4 


422*0 


413-0 


4(X)*2 


401*5 


408*0 


410-0 


41 


8 


4180 


422-0 


418*9 


424*0 


422-2 


420*0 


416*0 


413*6 


407*8 


414*0 


409-6 


41 


9 


4«fO 


419-8 


419-0 


420*4 


419-6 


422*0 


418*0 


417*0 


416-0 


416*2 


416-0 


41 


10 


420-6 


418-0 


421-0 


418*0 


420*0 


418-4 


480*0 


411*4 


414*0 


416*3 


414-2 


41 


11 


417-0 


419-4 


410-2 


417-6 


419*4 


420*8 1 414-2 


405*0 


406*0 


404*0 


410-0 


41 


18 


— 


— 


— 


At Port Chipewyan- 












13 


422-2 


414-0 


4250 


436*0 1 i96'0 I A-tyt 


410' 


408^0 


416^0 


412*7 


418-0 


41 


14 


416-0 


4200 


426-0 


416-0 


422*2 


416-0 


420-0 


412*0 


410*6 


410*6 


410-4 41 


16 


480-0 


428-0 


426-0 


433*2 


411*0 


419*6 


416*0 


416*0 


414*4 


412*0 


414-0 1 4! 


16 


414-0 


419-2 


417-4 


416*6 


419*4 


420*4 


419-2 


414*6 


410*0 


408*0 


408-0 1 4 


17 


418-2 


418-0 


420*0 


420*0 


422-0 


418-2 


418-4 


412*4 


414*8 


412-0 


414-0 ! 4 


18 


418-0 


421-1 


418-0 


418-4 


420-2 


420-0 


415*0 


410*0 


405-0 


406*8 


410-6 4 


19 


— 


— 


— 


At Fort Chipewyan. 










20 


418*4 


422-4 


427-0 


482-0 


421-0 


420-0 


418-0 


416-2 


412^2 


418*0 


416-2 4: 


21 


420-0 


410-4 


418*0 


417*6 


420-0 


420-4 


419*0 


417-0 


412*2 


415*2 


412-0 4 


>. 22 

Bl25 


419-8 


4S4-0 


4^-5 


436*0 


422-4 


425*0 


410*6 


416*7 


412-8 


411*8 


413-7 1 4 


422-0 


419-1* 


420-0* 


4is-i> 


417-4 


416-0 


417-0 


4150 


412*6 


414*0 


414- 1 4 


421-2 


4^*0 


4-16-2 


424-0 


WO-0 


420*0 


417-8 


408-2 


412*0 


410*4 


413-0 


\ 


420-0 


419-0 


419*0 


418-4 


41»*0 


420-0 


418*0 


418*4 


420*0 


418*0 


415-2 


4 


S 26 
H 27 


420-0 




422-1 


422-0 


At Fort Chijxjwyan. 
418*0 , 420-0 1 421*2 . 423*0 


420-8 


414-2 


418^0 




415-8 


A 


28 


421-0 


418-0 


418-4 


420-0 


420*4 


417*4 


480*0 


408*) 


408*8 


414*0 


419-0 


4 


29 


419-6 


425-5' 


422-0* 


421*0 


414-0 


416-2 


418*0 


417*4 


416*7 


418*4 


416-2 


J 


80 


416-0 


415-2 


414-0 


415*2 


412*0 


414*2 


416-5 


411*0 


410*4 


409*0 


411-0 


-1- 


Sunm 


10096-2 


10121-2 


10137*5 


10108-5 


H)091*4 


10060-0 


10036*3 


9903-9 


9878*9 


99020 


9912-7 


Moans • 


420-67 


421-72 


422-40 


421-19 


420*47 


419-17 


418*14 


412*66 


411-62 


412-58 


413-03 


Diurnal 


}rf-05 


^ 


^ 




















Variation 


10-10 


10-78 


9-57 


8-85 


7-65 


6*52 


1*04 


••0 


0*96 


i-41 




1 


422-4 


430-8 


417*0 


428-0 416*0 412*2 


406-4 


408-2 


406*0 


406-4 


1 
410-0 , 


2 


4-n'o 


U^'O 


400' 4 


446-0 A4«*» 422*0 


416-0 


414*2 


420*0 


417-6 


417-0 


3 






— 


At Fort Chipewyan. 










4 


421-2 


420-0 


419*6 


420*2 


4-20-0 


420-4 


481*8 


417*0 


413*0 


415*0 


414-0 1 


S 


416-1 


421-0 


427-0 


4-24-4 


421-0 


421*6 


417*0»' 


410*0 


412-3 


408*2 


4«)5-0 1 


6 


A90'3 


4a6's 


ii*T« 


419-8 


420-0 


422-8 


421*2 


418-2 


418-0 


414*0 


413-0 ' 


7 


4n-4 


410-2 


41.-i'6 


417 


416*4 


417*0 


416*0 


416-6 


414-0 


414*4 


413-9 


8 


419-2 


416-0 


417-8 


419-2 


420-0 


410*4 


420*0 


420-0 


420-0 


420*0 


896 


9 


414-4 


417-8 


424-0 


422-0 1 4180 


420' 


420*0 


410-2 


406-4 


410*0 


408-2 


10 


— 


— 


— 


At Fort C 


lipowj'an. 


— 


— 


— 


— 


11 


422-2 


421-2 


4*10-8 


416-4 


423*8 


427 


408*8 


410-0 


412-4 


406*0 


410-0 


12 


425-8 


414-4 


4i;j-6 


410-4 


416-6 


420-0 


425-4 


426-0 


414*0 


419-6 


415-0 


13 


43t-2 


428-0 


4-27 -5 


420-8 


421*0 


420-2 


428-0 


424-2 


420-0 


416-2 


419-6 


14 


429-0* 


4-J0-t»* 


•WiO'4 


426-0 


427-8 


430-0 


4V4-0 


428-8 


426-2 


424-2 


4-29-0 


15 


42'} 


422-4 


426 


431-0 


4*22-0 


428-4 


426-0 


427-4 


418*0 


416*4 


420*0 


16 


423-0 


424-7 


423-2 


420*6 


420-4 


423-8 


426-4 


426*0 


420-8 


418*0 


418-0 


17 


— 


— 


— 


At Fort Cliipewi-an. 










i 19 
Of 20 


420-4 


422-2 


4-29 5 


429*0 I 426-2 


418*0 


418*7 


416*2 


418^0 


413-4 


420-0 


426-0 


426-0 


426-3 


426*0 , 422-0 


420 


421-2 


421*0 


422-4 


421-0 


420-0 


4S3'2 


4.32-0 


432-2 


427-Oh, 423-8 


422-0 


408-4 


410*0 


408-0 


418*0 


421-0 


4200 


415-8 


412-6 


414-2 4160 


418-1 


417-4 


412-2 


412-0 


411*0 


410-6 


g 22 
H 23 


420-0 


4190 


410-2 


4190 4200 


420-0 


420-0 


412*0 


412-6 


411-8 


416 


415-6 


4160 


417-2 


4200 419-7 


422-8 


421-0 


414-0 


4160 


417-0 


416*5 


24 


— 


— 


— 


At Fort Chipewj-an, 










25 


— 


— 


— 


At Fort Cliipewyan. 


— 


— 


— 


— 


26 


4220 


428-0 


429-5 


426-0 


4260 


426-5 


424-6 


426 


422-0 


420-2 


^0-0 


27 


uro^ 


4'«-0 


421-2 


419-6 


419*0 


428-0 


416-8 


406-8 


415*8 


4190 


422*1 


28. 


421-4 


421-4 


400-4 


47rs 


42i0 


426 


4-20-6 


415-6 


419-8 


418-0 


418-2 


29 


425-5 


4250 


419-5 


42 to 


4"i4-2 


42 J -0 


4:«-4 


424-0 


422-0 


420*0 


41.*i-8 


30k 


426-4 


424-0 


4290 


423-8 


429-0 


430-0 


426-0 


419-7 


411-8 


412-0 


418-8 


Sums 


10200-7 


10192-4 


10147 


10204-4 


10125 *1|10120-2|10093-1 


10014-5 


9987-7 


9974-9 


9906-9 


Means - 


425-03 


424-68 


422*79 


425*18 


m-88 


421 -67 


420-65 


H7-27 


416*16 


416-62 


415-29 


Diurnal 


) , 


/ 




















Variation 


S 9-74 


9-39 


7*60 


9*80 


6-59 


6*88 


6'-26 


i-98 


0-86 


0-as 


00 



Visible aurora. Hourly readinffR taken during disturbances ave distingruished by a difiTerenoe o 
• gutted ftx>m the Means, u not being complete days. « Eight minutea lat<». 

'jqr the flveeomplete 8-hour^ Mries. • I^en at 23^ 80". ' Tweoty minul 
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Lake Athabasca— eonemiieeC. 
Al)6tnet of Hourly Ob6ervft&>n8 made during the months of Norember and December 1843. 





Declination Mi^etometer. | 




U. 


14. 


16. 


16. 


17. 


18. 


19. 


80. 


81. 


88. 


88. 


Suma. 


Means. 


Fortnightl^> 
Means. 




413'8 


416*0 


414-0 


412-4 


416-6 


418*7 


418-4 


418*8 


416-8* 


416-0 


416*0 


9998*9 


416-87 






408-4 


406*0 


410-0 


4y«-4' 


4^4*0* 


4140 


376-0 


m'o 


4/«*4' 


4/<J*f 


4/tf*0* 


9838*1 


409-02 






415-0 


416-0 


415-0 


417-6 


4168 


413-8 


414*4 




_ 


— 


8785*7 


413-67' 






418*0 


416*4 


414-4 


414-8 


417-0 


424-0 


416-5 


412-0 


404*8 


Sunday. 
410-0 l4sro«* 


} 8789*8 


416-06- 






4160 


4^9 


414-2 


414-0 


418-0 


41?0 


416-2 


415-8 


411*8 


414-8 


414*0 


10078*0 


419-92 






416-2 


415*8 


414-2 


412-0 


416-0 


416*6 


417-0 


416-0 


416*8 


414*4 


415*0 


9938*5 


413-85 






411-2 


411*0 


425-0 


426-0 


4160 


i^i 


4M4-4 


480*8 


420-0 


488*0 


4»*o 


10001-9 


420-50 






419-6 


416-0 


419*6 


418 


480'0 


4160 


418-0» 


416*0 


4MM'3 


4f9'» 
418*0 


10042-1 


418-42 






412-0 


414-0 


414-0 


411-5 


410-0 


408-2 


411-4 


416-0 


4MS'3 


419*0 


9976-8 


415-67 






414-2 


408-0 


414*0 


4200 


480-0 


416*0 


418-0 


410*8' 


Sunday 
410*6 407*0 


410*4 


] 9686-9 


413*68 


• 416-61 




414-0 


416*6 


414*0* 


418-2» 


419*0 


410*0 


416-0» 


i^f 


4M'6 


4/4** 


420*4 


9996-8 


416*61 




414-8 


410*6 


414*0 


411*6 


416-0 


414-0 


4«t'0 


408-8 


416*6 


418-4 


9963-8 


414-74 






410-2 


418*0 


416-8 


412-8 


420-0 


420*6 


416-2 


417-0 


418-0 


416*0 


4160 


10017-8 


417-41 






416-0 


418-0 


415- 2 


414-0 


415-8 


440*0 


406-0 


414-6 


417*5 


418-8 


420-0 


9998-8 


416-.39 






416-6 


413*0 


418-0 


4220 


418-0 


4160* 


414*2' 


417-0 


416-0 


415*0 


416*0 


9099-8 


416-66 






416-2 


416*0 


418-2 


414*8 


417-0 


415*6 


415-0 


419*6 


Sunflay. 
416-0 ) 419*8 


419*6 


} 9976-8 


416*67 






417-0 


4150 


417-0 


415-0 


414-4 


4ir6 


418-4 


420*0 


«n'o 


414-8 


416-0 


10086-4 


418*14 






414-7 


417-8 


422-0 


418*4 


4190 


419*1 


414-0 


4180 


410*2 


418-8 


419*4 


10006-7 


416-96 






417-0 


417-2 


417-0 


421-0 


419*6 


414-0 


416-4* 


414-8* 


414*8* 


421 


418*0 


10U78-5 


419*69 






416-4 


416-2 


414-6 


415*0 


416*0 


416*0 


414-0 


414-0 


416*2 


417*7 


417-6 


0887-6 


416*15 






416-6 


414-6 


418-0 


423-8 


415-0 


423*0 


482-0 


415-8 


416*6 . 4190 


416*8 


10061*3 


419*22 






4140 


414-3 


416-4 


417-2 


480-8 


415*0 


417-0 


414-0 


Sunday. 
414-4 416-0 1 417-2 


] 10010-1 


417*09 


417-68 




419-2 


417-6 


418-0 


418^0 


4lir8 


414^0 


410 


414^0* 


418-0 


417-0 


416-0 


10021-7 


417*57 




412-6 


416-4 


414-6 


4180 


418-6 


4180 


416-6* 


485-6* 


416-0* 


414-7 


418*7 


10014-7 


417*28 






4130 


401-6 


4120 


416*8 


416-8 


417*4 


421-6* 


419*0* 


4/0*0* 


417-0 


418*0* 


9986-4 


416*06 






414-0 


420*2 


414-8 


418-6 


488-0 


484*0 


414-1 


414*0 


411*8 


414*6 


416*4 


9969-6 


414*98 






9946-9 


9956-0 


9066*5 


9904*8 


100071 


10060-6 


9940-8 


9968*8 


9076*9 


10006-6 


10086*1 


239970*7 


- 




414-41 


414-79 


416*06 


416-48 


416*96 


418*77 


414-67 


415-16 


416*66 


417-08 


417*76 


9998*75 


416*61 




2-79 


8-17 


4-44 


^•81 


6-34 


fl5 


8'-96 


:(*64 


^•04 


/ 
6-40 


<i*18 


— 


^•99 




417-0 


40*0 


414*0 


416*0 


416-6 


480-0 


416-6 


418-8 


990'0 


44«*0 1 407** 


9969*1 


414*96 






416*0 


418-4 


416-0 


416-6 


419-0 


421*8 


416-0 


417-0 


420*0 


'"4?^- 


416*4 


} 10148*8 


488*86 






412*8 


414*0 


410-6 


420-4 


4ir6 


482^0 


4ir8 


418^0 


421*8 


480-6 


418-6 


10033*0 


418*04 






418*4 


4190 


417-8 


417-2 


416*4 


414*4 


416-8 


416-0 


4/*-* 


4/tf-O 


496-0 


10009-4 


417*06 






411-8 


414-8 


418-6 


414-0 


4160 


415-0 


418-4 


416-2 


417-8 


4800 


419-7 


10040-2 


418*34 






416*4 


419-0 


481-5 


416-2 


416-0 


410-2 


416*4 


417*0 


418-0 


419-5 


418-8 


10000*5 


417*06 






416*4 


418-0 


418-5 


410-2 


4100 


4ii4'9 


4^90 


410*6 


414-0 


417-6 


416-4 


100171 


417*38 






416*2 


412*4 


417-0 


416-8 


414-6 


416*7 


4160 


410-4* 


419-6 


SundMT. 
416-0 


419-4 


} 99690 


416*37 


- 419*28 




4iiro 


412*0 


418-0 


400-8 


418-3 


412-4 


414-6 


412*7 


412*0 


414-6 


418-6 


0029*3 


418*78 




422*0 


420*0 


410*8 


419-8 


424-6 


423*0 


423-0 


421*5 


422-4 


423-6 


4230 


10093*8 


420-57 






430-6 


421-0 


420-8 


421-2 


4190 


425-8 


486-0 


428*2 


426-0 


425-0 


427*0* 


10163-3 


42306 






122-6 


4W0 


426-2 


426*2 


426*0 


427-0 


423-0 


488-2 


424-0 


425-6 


424-8 


1«246*3 


426-08 






418-0 


420*8 


421-8 


419-2 


418'0 


420-0 


424-0 


423-8* 


481-8 


422-5 


423*0 


10187-3 


428-39 






120-1 


421*6 


420*0 


419-6 


421-4 


4180 


415-0 


417*0 


Sunday. 
418-0 423*4 


428-2 


} 10118*7 


481-40 






419-6 


419*0 


42ro* 


4aroi 


424-8 


423*9 


421-0 


4200 


418-0> 


481-1 


422-8 


10109*9 


481*25 






419-6 


419-0 


420*0 


416-8 


419-8 


4170 


414*0 


AS^'S 


4MS'3 


4^-0 


444'« 


10183-8 


484.10 






417-0 


420-0 


424*0 


418-6 


4190 


418-8 


416-7 


416-2 


421-6 


417*8 


418*8 


10077*0 


419-87 






413*2 


416-0 


4170 


417-6 


418*6 


4160 


418*0 


419-0 


412*0 


413-6 


416*4 


9964*6 


415-19 






4210 


419*6 


418-0 


416-6 


415*8 


480-0 


421*8 


4200 


426*6* 


^4180 


416-0 


10086*4 


418*14 






419-6 


4190 


422*0 


420-4 


4800 


418-0 


480*0 


417*5 




Sunday. 1 










^ 


— 


— 


•^ 


— 


— 


— 


— 


Christma»day. | 


1 10084*7 


418*11 


• 421*26 




— 


— 


— 


— 


— 


— 


— 


— 


416*8 


416*0 


420*4 


J 








4£5-6 


4fi6-0 


421-6 


426*0 


424-4 


420*4 


423-4 


485-8 


4M3'tf 


4/tf-o* 


419*0* 


10179*1 


424*18 






421*2 


419-8 


410-0 


4200 


426-4 


is;i 


4/9*4 


484-0 


S40 


419-8 


420*4 


10141*1 


428-66 






416-4 


418-0 


422*8 


4230 


4240 


481-4 


421*8 


420*0 


421-6 


428*4 


10138*0 


488*42 






422-4 


422-0 


421-8 


423-8 


426-8 


429-8 


428-2 


488*6 


4M'0 


490-9 


¥6'4 


10164*7 


423-63 






421-2 


423-7 


424-5 


428-0 


428-0 


488*4 


428-6 


430-0 




Sundw 




8911-6 


424*42 








miira^y 




loon-s 


100S7-S 


10085*7 


10046*9 


10066*6 


10138-0 


10068-3|10106-9 


10060*4 


10185*8 


10108*7 


841867-1 


- 




118*03 


419-06 


419-40 


418-62 


419*44 


482-17 


419*10 421*18 


418-75 


421*88 


421*80 


10078-61 


419-04 




^•74 


^•76 


i'U 


SS8 


i'U 


6*88 


^*81 


5-88 


8-46 


i-m 


6'*91 


- 


466 



* Fifteen minntea late. ^ Five minntn late. * Twehre minntca late. 

^ Not included in the mean, the day being inoomplete. 

IncrcMiDf nnmben denole e morement of the north end of the magnet towtrds the Beat 

F 2 
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MAGNETICAL OBSERVATIONS. 



Lakb Athabasca— «onftfiiial. 

Abstract of Hourly Obseryations made dnring the months of January and Febmary 18' 



Date. 

Gdtt. 










, , 






1 




MoAa 
Time, 


Noon. 


1. 


2. 


S. 


4. 


5. 


6. 


7. 


8. 


0. 


10. 


11. 


1 


4*)-l 


480*0 


443*0 


4ii*o 


438*0 


428*4 


422*0 


416-7 


415*8 


414*4 


416-8 418- 


8 


4&l'8 


4l»*tr 


420-4 


421*8 


421-0 


424*0 


426-1 


429-5 


42S-4 


426*0 


4ai*2 422- 


4 


425*2 


421*9 


426*6«« 


426*4 


428*0 


411*2 


427*5 


422-0 


424*8 


418*2 


419*6 


mi' 


5 


4W* 


4y/"f 


it6'0 


410-0 


421*2 


4320 


4ei0*0 


4260 


4i9'0 


422*6 


420*0 


H9- 





40**0 


44<*« 


4syo 


414'0 


481*6 


436*0 


482-8 


480-6 


424*8 


417*4 


4220 


126- 


7 








At Port CliijK^wyan. 










— 


8 


4«2*0 


^•8 


426*8 


486-0 


425-4 


425*0 


420-0 


482-0 


414*2 


4160 


408*0 


eJ- 


9* 


4ftl-2 


428*7 


411*0 


430*0 


4320 


42^1*0 


436-5 


424*0 


420*4 


420*0 


416*2 


428- 


10 


4«S*0 


4d»*0 


43a'0 


429*0 


430-0 


430*4 


415*6 


425*0 


420*2 


416*0 


412*5 


Ktt- 


11 


425*1 


428*0 


482*6 


414-2 


412*2 


436*0 


436-0 


429*8 


430-0 


482*0 


422-0 


420 


12 


424*0 


419*0 


417-2 


420*0 


421-2 


424*8 


431*6 


420*0 


484*8 


417*5 


421-2 


419 


13 


425*6 


428*0 


426*0 


432-2 


483*0 


431*2 


430-8 


488-0 


483-4 


482*8 


422*0 


422 


14 


— 






At Fort Chipewyan. 


— 






— 


— 


15 


411*6 


414*0 


4880 


429-0 


420*0 


420*5 


480*0 


484-0 


419-8 


438*0 


412*0 


426 


16 


421 -m 


427- 6* 


426*2 


426-7 


427-0 


486*4 


424*8 


481-8 


433*0 


484*8 


423*0 


420 


17 


4SS'0 


410*8 


488*0 


438*0 


435-5 


432*0 


411*0 


480-2 


486-0 


410*8 


419*4 


421 


IS 


482*0* 


486*4 


410*6 


411*8 


436-6 


440-0 


422*8 


426*4 


426-0 


422-4 


427*2 


424 


10 


427*4 


428*8 


429*0 


432*6 


430-0 


410-0 


423*8 


426*0 


4240 


485-3 


424-0 


4*4 


20 


484*0* 


480-0* 


427*0 


429-1 


426-0 


426*4 


480*0 


425-2 


417-5 


417*4 


422*5 


426 


21 


— 






At Fort Chipewyan. 


— 


— 




— 


- 


tL « 


4S8*8 


4tS*4 


480*8 


414*0 


414*2 


4360 


416*6 


412*0 


414-5 


484*6 


483*6 


421 


1 » 
« f2l 

1125 


480*0 


414*0 


412-0 


416-0 


416-0 


434*8 


413*0 


427*0 


421-0 


480-4 


421*0 


4H1 


484*0 


484*0 


430-3 


422-2 


428-0 


412*4 


412*4 


424-4 


421*0 


483-0 


415*8 


^ 


484*2- 


651*0 


4S4-0 


414-0 


441-0 


427-0 


428*0 


424-2 


422*0 


422-0 


420*0 


m 


1 2rt 


421*4 


488-0 


426*0 


426*8 


420*8 


436*2 


423*5 


426*0 


423-0 


420-0 


421*4 


4K 


H 27b 


_k* 


427-0* 


429*6 


428-0 


427*2 


420-8 


433-0 


487-0 


420-4 


481*8 


419*8 


42-1 


• 2Sb 


— 






At Fort Chlpewymn. 












29 


482*4 


4%l-0 


4280 


421-2 


414-4 


424*6 


420-0 


418-0 


416-5 


410-4 


413*0 


42f 


»» 


4a»'0 


410*0 


418-4 


417*5 


427-6 


420*0 


428*0 


426-0 


421*4 


421-0 


481*8 


42( 


81 


432*0* 


482*2 


4SL-0 


430*0 


428-0 


425-0 


424*8 


425-8 


421*6 


400-8 


410-0 


42J 


Buina - 


0064*8 


10056-7 


0893-8 


9696-5 


0S06-6 


0000-5 


0834*4 


1778*9 


9716-9 


3670*7 


9609*2 


372 


HoMia . 


432*80 


487-25 


430-17 


480*27 


lSO-20 


180-46 }487-58 


186*17 


488-47 


480-47 1480-40 


482 


Piumnl 
Variation 


} 12*40 


lit-85 


i-77 


i'Bl 


0-80 


10-06 


i-18 


4*77 


i-07 


i-07 


0*0 


2 




490-9 


'£^0 


46§'S 


m'^ 


432*2 


487-0 


424-0 


411*4 


418-4 


425*5 


41^4 


41 




421*0 


421*2 


434-0 


410-0 


435*8 


4M-0 


sya-o 


411-0 


414-0 


412*8 


41 




422*8 


425-2 


426*0 


425*7 


425-2 


428*0 


420*0 


418*6 


484*4 


412-4 


416*8 


4' 


3go'4 


Ji^'O 


410-0 


440-6 


480*0 


416*0 


420-0 


425-4 


4iro 


420-3 


410*8 


4 




434*0 


425*8 


416*0 


428-0 


424*8 


437*8 


428-0 


421*0 


416*0 


414-4 


413*6 


4 




4to*t 


412*8 


430*0 


417*2 


412*0 


412*0 


425-8 


418*0 


423*7 


420*6 


410*2 


4 




450'6 


445-2* 


410*2 


416*0 


40'» 


446-4 


414-2 


401*6 


415-8 


418*0 


416-4 


4 




24*2 


428*6 


426*0 


422-0 


426*0 


4340 


425*2 


420*6 


418-8 


410*8 


421*2 


4 




424*4 


424-0 


427*7 


424*0 


426*4 


429-6 


424*2 


428*0 


425-0 


421*6 


417*0 


4 


414*0 


4130 


410*4 


411-0 


426*0 


410*6 


429*0 


424*6 


430^8 


425*0 


422*0 


4 




480-2 


414*4 


410*6 


428-2 


411*3 


412*0 


4^1•0 


421*2 


422-8 


418-8 


417*2 


4 




427*9 


426*0 


428*0 


425-8 


428*0 


431*0 


410*3 


424*0 


424-7 


424*8 


424*0 


^ 




428 8 


4100 


410*6 


421-6 


4271 


429-8 


423*6 


422*8 


424-0 


421-6 


414*0 


i 




43.'5-0 


425*4 


480-6 


428-0 


428*0 


429-6 


425*3 


436*0 


418-0 


416-1 


418*8 


i 




482*0 


430*0 


410*2 


427-1 


484*8 


423-4 


410*2 


416*0 


419*0 


410-0 


417*8 


i 


411-4 


416*4 


414*0 


414-0 


412-0 


4B8r2 


427*6 


422*4 


422-4 


482-0 


484*0 




20 


422*4 


426*0 


426*6 


428-2 


426-0 


489-8 


424*0 


424*6 


420-0 


422-0 


416*6 




^ «l 


427*4 


411*0 


416*8 


418-6 


410-6 


4fi9-8 


424*2 


419-6 


416-8 


416-7 


412*4 




ai2ft 

g 25 
H 86 


423*2 


42(^*0 


410*4 


4-2S-2 


411-7 


436-2 


432-8 


410*0 


424-0 


417-0 


419*5 




426*0 


427-R 


42S*8 


410*4 


421-6 


418-8 


424-8 


422*2 


420*6 


410-7 


4220 




433*8 


485*0 


434*2 


482-0 


434-8 


423-0 


430-4 


422-8 


428*2 


425*8 


4£4-0 




482*0 


480*4 


484-0 


444*0 


484-0 


4Mrt 


426-2 


425*0 


422*4 


420^4 


419-C 




27 


412-8 


415*4* 


412-6 


480-0 


425-8 


481-0 


430-8 


428*0 


481*8 


484*0 


486*0 




28 


482-4 


428*8 


487-0 


489-0 


430-0 


480-8 


434*0 


417*7 


428*4 


404*0 


4ao-c 


\ 


29 


jarc^ 


428-2* 


430*0f 


488-0 


487-8 


488-3 


431*0 


418-0 


480*8 


418*2 


422-( 


\ 


Sums • 


10268*8 


10883*7 


10883-7 


iai55-4 


10817-8 


10828*8 


10227*1 


10090*6 


10094*6 


10068-fl 


10019- 


6 


Means • 


487*87 


482*65 


412-65 


411-47 


489*80 


410*37 


428*13 


420*81 


420*60 


410*37 


417 *4« 


) 


Piurnal 
Variation 


} 10*30 


16*17 


16*17 


1.1*99 


12*41 


12*80 


&*66 


3*33 


^12 


i*79 


0*1 





• Vi*iihlo aurora. •• Days* omitted fW)m the Mean, not boinff complpte. « S<*v<»n 

* Fiftivn minutns late. • At 21'' 30" 418*0. ' Scvontocn uiinutcs late. » Ten mi 

»» .\iiio minuUs late. * At 0* SO" 4^0*0. > Eight minutco In 
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Lakb Athabasca— am/tjiite(/. 
Abstract of Hourly Observations made during the months of January and February 1844. 





Decimation Magnetomctor. 




13. 


14. 


15. 


16. 


17. 


18. 


19. 


80. 


21. 


28. 


28. 


Sums. 


Hoana. 


Fortnightly 
Meaim. 




. , 


_ 


_ 


_ 


_ 


_ 


_ 


_ 


484-8 


485-8 


485*0 


_ 


_ 






4280 


— . 


487-0 


482-4 


480*8 


4820 


481*7 


484-4 


481-5 


484-8 


421*8 


W57-8 


484*36 






422-0 


480*8 


484*0 


424-6 


488*0 


424*8 


423*6 


485*6 


4870 


488-0 


426-1 


10180*8 


484*80 






417-0 


416*0 


426*2 


1^1 


4440 


4M*0 


4)ifO 


414*0 


a^'o 


44tf-0 


46o'o 


10175*3 


483-97 






420-0 


488-0 


483*0 


485*0 


421*0 


449*5 


428*8 


487-8 


480-0 


403'4 


10273*3 


488*05 






428-4 


485*0 


482-5 


488-0 


482*4 


422*6 


42i*0 


892*0 


488-4 434*0* 


435*0 


] 10300*7 


489-80 






410-0 


484*8 


dr 


436-4 


436-0 


482*0 


488*0 


4»'4' 


4*4*4 


488*4 


427-0 


10202*6 


483-11 


' 485*71 




420*8 


419-0 


481-6- 


480*0* 


483*0 


425*2 


426*0 




428*0 


481*8 


9801*4 


486*50 






416-8 


488*8 


424*6 


424-0 


428-0 


424*2 


413*8 


426-0 


487*0 


485*0 


426*0 


10187*1 


424-46 






416-0 


420-0 


421-8 


421-0 


485*0 


422*4 


486*4 


487-8 


422*0 


424*5 


422*2 


10220-9 


423-87 






421-0 


426-8 


480-0 


426-8 


428-4 


430-0 


450-8 


426-4 


487*8 


423-4 


480-4 


10196*4 


424*81 






420-2 


4Gi4-0 


425-6 


488-0 


422*4 


482-8 


484-0 


428-8 


Sunday. [ 
484*0 483*6 1 483*0 I 


] 10281*8 


486*30 






480-0 


481-8 


484-0 


482*0 


420*4 


480-8 


410-7 


488*0 


488*0' 


428*0 


427*0 


10816-0 


485*67 






420-8 


481-8 


418*9 


488*3 


420*0 


483*0 


427-0 


419*0* 


484-2* 


484-8 


486-0 


10171*8 


488*88 






422*6 


424*0 


481-8 


4860 


429- !• 


426*3 


4250 


412*8 


418-8* 


484-2* 


424*0 


10887*4 


486*56 






426-4 


488-0 


487.6 


424-8 


424-8 


429-6* 


434-0 


48H0 


4800 


4260 


425*8 


10899*9 


489*16 






427-4 


428-0 


488-0* 


480-0' 


480-0* 


430*0« 


431 -2« 


440-4* 


US'(^ 


486-0* 


436-8* 


10801*1 


489*81 






424-4 


421-8 


484-0 


420-0 


482-0 


417*0 


416-0* 


414*8* 


486-0* 


lund^ir. 
482-2* 


430-0* 


1 10186*6 


484*44 






482-4 


481-8 


480-4 


480*0 


488-81 


423*0 


428*7 


48.4-8* 


422*0* 


406-0* 


412-2* i 


10197*8 


484-88 


. 427-88 




427-0 


427-8 


4320 


432*0 


4280 


430*4 


420*0 


438*0 


426-4 


430*6 


4S6-5 


103060 


429-41 




425-6 


480*0 


484*r 


418*0* 


413*8 


421*0 


428-2 


437*5 


47i*ir 


4S0-4* 


416-0* 


10881*5 


430*06 






426-0 


428-0 


426-0 


425-7 


419*1 


426*5 


433-2 


425*0 


428-0 


419*8 


419-0 


10«7*9 


437*00 






4250 


488*0 


430*0 


421*5 


438*9* 


423*0 


425-1 


427-0* 


484-0 


Ayi-O*" 


448*0*: 


10229*8 


486-24 






418*2 


418-4 


481-8 


425*0 


425*0 


428*0 


419-5 


482-4 


Sunday. 1 
426*0 426-0 t 428-0*! 


} 9761*4 


484*41 






424-4 


486-0 


417-0 


418*0> 


481*8 


428*5 


484-8 


4840 


420-4 


419-2 


424*0 


10141*0 


482*54 






4200 


423-2 


480-0 


4«2*2 


422*2 


416-0« 


480-0 


413-0 


484-0* 


432-0 


431*4 


10138-6 


422-44 






422-2 


4220 


424-0 


416*2 


410*8 


420*8* 


408*4 


394-4 


411-0 


417 


484-0 


10002*8 


420*61 






07-28-1 


J768-6 


9773*4 


9777*8 


J786-3 
425*49 


•1748*4 


9888*8 


9711*8 


9798*0 


9855-1 


0688-6 1 


235294*1 


— 




422*96 


484*29 


484-93 


425*10 


423*84 


187*31 


488*88 


485-78 


48B-48 


427-60 ! 


10230*18 


486*86 




2-56 


8*89 


^68 


i'70 


5*09 


;i-44 


<$*91 


i*83 


6'*38 


8'M 


, 1 
7*10; 


- 


5-86 




415-4 


480*8 


417*8 


425*0 


4f5*8» 


481*8 


An'€^ 


4/«*o 


417-0 


420-8 


1 
484-0 


10229*5 


486-23 






418-0 


480*0 


424*0 


409*6 


4»S'6 


440' 


4»o'o 


4*2' 


421-8 


420-8 


480-0 


10068*9 


419*3a 






414-0 


426-0 


423*2 


481*8 


421-8 


420-0 


424-0 


420*4 


896*0 


896^6 


397-6 


} 10046*8 


418*651 


483-82f 




414-4 


434*0- 


432*0» 


m't* 


40S-«- 


4^9*<5 


484-0 


424*8 


.J.«*0 


4-tj-o 


423*0 


10159-9 


423*83 






418*2 


437-0 


423*0 


482*6 


428-0 


42*2-0 


4^r*» 


4<ie-o 


418*6 


421-2 


424-8 


10154-.8 


42:n2 






428-8 


422-0 


420*1 


429*2 


426*0 


423-H 


419-6 


421-3 


417-5 


421-6 


433-2 


10IS3*4 


4-24*31. 






419-7 


481-0 


432*2 


486-0 


426-0 


419-5 


422*2 


422-0 


411-4 


420-H 


423*4 


Hl-2-25-4 


42»r<l« 






421-6 


421-6 


4260 


426-0 


418*4 


484-0 


423-0 


417-9 


430*6 


484-0 


422*0 


10158*9 


423*29 






422-8 


428-2 


424*0 


425*3 


425-5 


423-0 


422-5 


451*5 


439*8* 


426*3 


410-6 


] 10233*2 


486*38 






426*0 


483-6 


424*0 


4220 


421*8 


416-0* 


419*4 


420*6 


4»J*2* 


•450* 4* 


4*»*0* 


10229*8 


426*24 






424*8 


484*0 


422*0 


424*2 


428*4 


42a-8 


427-7* 


424*0* 


425*0 


423*5 


42'r7 , 


1<I2^13*1 


42»l**i 






42«0 


4240 


420-2 


422*0 


4-22*0 


4280 


431-0 


42:j*s 


410-5 


418*2 


424-2 ' 


101H7-9 


424*r.O 






419-9 


422*0 


4200 


420-0 


4-20-0 


421-5 


421*0 


414-2* 


419*8 


4230 


421-6 


111121 *n 


421-73 






410-6 


418*8 


4*20-0 


416*4 


43'4*8* 


4200» 420-0 


417-2 


4X3l'(^ 


416-2* 


•426*0* 


10137*2 


422-38 






414*6 


415-4 


418*0* 


41S 2* 


417-2 




417*6 


42tt*0 


438*2 


423-3 


486*4 


429-0 


] 10130*4 


422-10 






484-4 


48S-2 


483*8 


482*4 


486-0 


4240 


480-4 


419-6 


480*0 


419-8 


417-8 


10206*8 


486-88 


«S4*6a 




420-7 


480-3 


488*0 


428*0 


426*00 


425-2 


426*0 


4280* 


420*6* 


426-8 


429-0 


10175*2 


488-97 






420-S 


418-0 


422-0 


422-0 


422*4 


410*0 


426*7 


410*(>* 


423-6* 


425-8* 


426 »0* 


10171*6 


483-82 






4240 


421-4 


426-0 


424*0 


484*4 


426*4 


428-2 


428-0 


416-0 


435-2 


425*2 , 


10218-5 


426-76 






421-8 


420-4 


421-0 


423*8 


423*2 


4:)0*4 


42S-4 


427*9 


488-0 


428-8 


427-6 


10186-3 


424*40 






423-6 


424*8 


428-0 


4220 


423*2 


4260 


428*4 


425-5 


4*»-0 


428-6 


1 
430*8 , 


] 10860*7 


487-94 






4W6 


426*4 


420*0 


486*0 


487*0 


123*2 


42S-2 


422-6 


424*2 


480 -0 


10245*4 


436*89 . 






423-5 


41H-4 


420-2 


4200 


42.V0 


42.50 


4:W*4 


4.14-0 


420*4 


429-8 


444>*0 


10248*1 


427*110 1 






4290 


412*0 


416*6 


418*2" 


402 0* 


425*4 417*1« 


424-0 


••434*0* 


401-0* 


431*0 ' 


10liS*7 


422-M6 I 






4230 


419*8 


4200 


*J4>*2 


447-8 


42S-1) j 425*2 


428*4 
10148*6 


— 


— 


— 1 


— 


42H-W> 






10113*1 


10135-2 


10146' I 


10148*9 
422*62 


10133*7 
422 **4 


1013S-S 


10189- i 


10137-7 


10148*2 


10-229-& 


244161*4 


- 




121*88 


182*80 


488-75 


432*43 


424-56 


422*85 


422-40 


482*84 
5*86 


426-23 


10181-70 


424-84 




8*00 


4*88 


5-87 


/ 
5*14 


4T6 


4*97 


7-08 


6*87 


4-92 


l5*75 


- 


6*76 



" Twt'lve minutes late. ■ Tliree minutm late. " Twenty minutes late. 

Increasing numbeis denote a mofemect of the north end of the maiptet towaxds tho East. 
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Lakx Athabasca — ccntmved^ 
Abstract of Hourly ObsefTstioiis made dnrmg the mooths of Jannary and February 1844, 



Bate. 
Q6tt. 
Mean 


Second Declination Magnetometer, 2-inch bar. 
























Time. 


Noon. 


1. 


8. 


8. 


4. 


5. 


6. 


7. 


8. 


9. 


10. 11. 


1 

2* 


216-8 


fl7-0 


241-8 


220-8 


280-0 


821-0 


218-0 


812-0 


806*2 


208-0 


aoe-4 211-0 




222-0 


2l9-6« 


220-6 


220-0 


219-6 


220-6 


218-0 


219*6 


819-0 


217-8 


218-4 216-( 




220-8 


220-0 


221 -O* 


222-5 


218-6 


224-2 


220-0 


216-0 


216-5 


218-6 


216-6 2l0-( 




flSff'5 


aoo-o 


949-& 


214-6 


218-8 


223-8 


215-8 


219-6 


919-0 


216-0 


218-0 217 •< 




M9-4 


«4ff*4 


991-6 


234-5 


2320 


226-0 


220-4 


222-2 


219*0 


212-0 


213-0 222-( 


224-0 


223*4 


2220 


221-8 


220-0 


219-3 


224-0 


216-0 


218*0 


214*0 


212-8 216- 


9^ 


229-0 


228*0 


228*0 


222-8 


226-0 


217-0 


223-0 


213-6 


210-0 


209-6 


207-4 218- 




227-0 


226*0 


228-0 


226-4 


226*0 


22G0 


229-0 


226-6 


222-5 


218-2 


214-6 2flO- 




225-0 


230*8 


2*«0 


236-0 


235*5 


238-0 


236-0 


282-0 


229-1 


222-8 


222-4 222 




228*4 


229*0 


2.120 


228-4 


230-0 


236-0 


241-0 


238-0 


229-6 


225-4 


222-5 224' 




230-7 


284*4 


233-8 


234-8 


238-8 


287*0 


236-0 


232-0 


226-4 


225-2 


225-0 22c- 


228-4 


232-0 


232-5 


233-0 


284-2 


287*6 


288-2 


229-2 


224-8 


224-3 


226-0 229 




236-1* 


2860* 


236-2 


285-8 


285-7 


284*4 


233-0 


235-2 


284*0 


232-0 


£)0'0 2:K) 




««4*« 


286-8 


242-2 


238-0 


288-2 


236-4 


288-0 


234-2 


231*2 


226-4 


2:^4-2 227 




284-2» 


232-4 


284-7 


2^U)-0 


242-1 


260-0 


228-0 


228-4 


230*0 


228-0 


231-4 23:i 




284-2 


233-0 


233-2 


234-0 


2370 


284-6 


280-8 


226-0 


228*0 


227-4 


2260 232 


20 
21 

22 


28a-o* 


2S1-5* 


232-0 


231-0 


280-4 


230-0 


280-0 


229-8 


226-8 


227-0 


226-8 224* 


280-0 


229-6 


226-0 


241-4 


241-4 


284-0 


211-0 


210-0 


214-6 


227-8 


230-0 fam 


28 


230-0 


236-0 


286-4 


235-0 


232-2 


233-0 


284-0 


226-0 


224-4 


228-8 


2200 2rU 


24 


282-0 


229-0 


231-0 


230-6 


238-0 


232-0 


228-2 


223-8 


220-2 


220-0 


220-4 22^^ 


25 


sio-o- 


868-0 


800-0 


254-4 


238-0 


232-7 


230-0 


228-2 


226-0 


222-6 


226-4 2-2^ 


2a 


225*4 


227-0 


228-0 


2i9-2 


230-0 


234-0 


281-2 


227-7 


227-2 


227-2 


226-0 22* 


27^ 
28 
29 


_ 4 


238-2* 


232-0 


280-4 


230-0 


229-4 


280-4 


231-0 


226-0 


226-2 


227-8 233 


212-4 


l»8-2 


232-0 


284-2 


236-0 


286-4 


282-0 


231*8 


228-2 


222-6 


223-2 22 


SO 


232*0 


286-0 


235-2 


284-4 


239-8 


240-8 


284-6 


283-0 


232-0 


232-0 


232-0 23 


SI 


241-0» 


241-4 


236-0 


28G-0 


235-8 


222-0 


280*2 


280-0 


227-0 


222-0 


222-4 23 


Sums • 


5141-8 


5532-5 


6376-1 


6816-0 


53411 


5338-6 


5269-4 


5214-2 


5109-0 


6126-6 


6126-7 51(1 


Meiuvs - 


286-60 


240-54 


238-74 


282-43 


232-22 


282-11 


229*10 


226-70 


224-74 


222-89 


222*90 -22- 


Diurnal 
Variation 


] 18'71 


17-65 


10'-85 


9-54 


9-83 


/ 
9-22 


6-21 


8-81 


l'-86 


0-0 


o'*oi ' 


1 


g^JS'O 


909-4 


969'6 


9so-^ 


9^-6 
2480 


250-0 


229-6 


220-0 


222-4 


230-0 


220-4 2 


2 


231-6 


237-8 


232-0 


248-5 


949'6 


938-9 


179-8 


218-4 


224-2 


226-0 a 


8 

4 
6 


284-4 


240-8 


239-0 


238-2 


236-0 


240-4 


231-0 


226-0 


229-0 


219*0 


222-8 2 


8fS*0 


969-0 


2620 


272-0 


243-0 


258-0 


242-0 


246-0 


230-0 


244*0 


232-2 2 


6 


267-4 


248-0 


264*2 


258-2 


250-0 


268-4 


251 


243-4 


242-4 


241-8 


239*8 i 


7 


MSO'g 


256-2 


25!4-2 


257-0 


260-0 


259-4 


260-6 


242-2 


252-8 


242-2 


230-8 J 


8 


996'0 


272-2* 


268-0 


283-0 


970-9 


270-0 


242-4 


236-0 


242-0 


241*8 


210-0 * 


9 


250-0 


252-0 


25iVR 


240-4 


252*2 


250-8 


252-2 


246-0 


2440 


2460 


248-2 * 


10 
11 
12 


253-4 


256-0 


253-2 


250-0 


252-2 


254-8 


254-0 


250-4 


248-2 


246*0 


242-2 


2440 


238-8 


232-0 


244-8 


241-8 


247-0 


246-2 


240-6 


236-0 


241*0 


288-8 


IS 


2478 


252*2 


250-2 


&«-o 


240-8 


247-4 


247-0 


242*2 


238-8 


238*8 


236-9 


14 


24«-4 


246-0 


24S-6 


246-6 


246-0 


246-0 


245-4 


240-6 


242-0 


239*8 


240-0 


19 


2560 


261-5 


244-2 


246-2 


252-8 


250-8 


242-8 


241-8 


239-8 


240*4 


2*1-6 


16 


248-6 


248-6 


263-8 


252-4 


230-8 


246-2 


244-6 


254-0 


246-4 


248*8 


240-2 


17 
18 
19 


269-0 


256-8 


266-0 


258-2 


252-0 


243-2 


243-8 


240-4 


2430 


241-8 


241-2 


251*2 


2S6-4 


252-2 


252-4 


250-8 


260-0 


247-2 


248-0 


242-8 


242*0 


a«-8 


20 


844*6 


246-0 


246-6 


247-1 


2«-0 


247-2 


242-8 


238-4 


2380 


239*4 


2S5-8 


21 


848*4 


2560 


266-8 


251-2 


250-8 


247-6 


248-8 


238-4 


283-8 


2;{2*0 


229-2 


22 


2S80 


244-0 


248-2 


246-8 


247-4 


250-4 


248-2 


244-0 


237-0 


280*0 


230-6 


28 


, 245-0 


246-0 


248-5 


251-4 


242-2 


246-8 


244-4 


241*8 


242-0 


240*7 


239-6 


24 
25 
28 


246-0 


246-6 


246-2 


247-0 


217-1 


242-4 


241-0 


234-0 


235-6 


286-0 


237-2 


246-0 


240-8 


253-8 


268-0 


250-2 


242-0 


242-0 


241-6 


242-0 


285-9 


235-0 


27 


262-6 


251-6* 


240-4 


246-8 


246-0 


248-4 


248-8 


240-8 


240-8 


288*8 


238-2 


28 


240-0 


218-8 


244-6 


223*5 


248-0 


252-0 


250-4. 


257-7 


240-4 


217-6 


236-0 


Sumi - 


0947-2 


6029-6 


6018-3 


6980*6 


5984-9 


5098-8 


5864-4 


5729-1 


5726-5 


6602*8 


6630-1 


Mouia . 


247*80 


261-28 


260-66 


249-10 


249-87 


249-95 


244-86 


238-71 


288-60 


237-20 


234-59 


Diurnal 
Variation 


}18*21 


16*84 


15'-96 


14-60 


14'-78 


15-86 


9-76 


4'-12 


4*01 


2'-61 


0-0 



• Visible L 

e Seven ralnntee late. 

I Seventeen minatea late. 



^ These days are omitted from the Meaofc not bein^ complete 

* Pihoen minutes late. • At SI** SS» S 

t Ten minutes late. ^ Kine minutes ] 



MAGNETICAL OBSERVATIONS. 
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Lake Athabasca— oofifiiiti«(f. 
Abstract of Hourly Obsenratioiis made during the months of January and February 1844. 





Second DecUnation Mafcnetometer, Much bar. 




IS. 


14 


15. 


16. 


17. 


18. 


19. 


20. 


21. 


28. 


88. 


Sums. 


Means. 


Fortnifchtly 

MOMU. 




_ 


_ 


_ 


^_ 


_ 


_ 


_ 


_ 


217-2 


214-0 


214-4 


__ 


__ 






218-8 


— 


221-6 


221-0 


217*0 


220*8 


220-0 


2230 


2180 


2200 


219-2 


~- 


218-66 






2160 


214*2 


216-8 


217-2 


219-0 


219*0 


217*1 


217-8 


220*0 


222-0 


221-4 


62301 


218-75 






2<W4 


212-0 


220-0 


917' 
226-0 


11*5*0 


MU'O 


fM't 


209-4 


iH'o 


St6$'0 


m'o 


5206-2 


219-42 






21S0 


220-0 


220-0 


221*0 


216*0 


240-0 


223-0 


223-2 


218-0 


211-0 


5389-7 


23^1-57 






222-2 


220*0 


280-0 


234-5 


218*6 


219*8 


218-0 


195*0* 


219-5 


mn 


228-0 


} 6380-7 


221-20 






223-2 


221*8 


220-0* 


232*4 


232*0 


218-0 


222*4 


«f<J-o* 


998-0 


228-4 


22B-2 


6312*3 


221*36 


- 224-46 




21H-0 


216-4 


225*8 


230-4* 


225-6* 


224-4 


224-2 


224-0 


— c 


221-0 


222-2 




221-42 






22(ro 


225-2 


228-4 


226-0 


227*2 


214-2 


214*2 


280-4 


226*2 


226-0 


226-4 


6376-8 


22401 






220-0 


2140 


228-8 


228-4 


2260 


228-0 


230-0 


2^-2 


227*0 


282-6 


2260 


6479-1 


228-30 






22»-0 


232-2 


2320 


232*4 


282-2 


233-0 


259*0 


232-8 


234*2 


230-4 


228-0 


6566-7 


231-95 






228-2 


230*0 


282*0 


2830 


232*2 


228*4 


228*7 


280-2 


230-2 


229^6 


229-0 


} 6688*1 


280-76 






22S-6 


230-0 


2^5 


282*0 


282^6 


280^2 


232-0 


232-2 


222*4» 


224-0 


235*2 


5626*5 


280-27 






231 


2300 


280*0 


234-0 


231*0 


230*0 


280*8 


228-2* 


282-0* 


231*8 


234-0 


6578*2 


282-42 






228-4 


233-2 


238-6 


2340 


234*0 


2»l-0 


282*2 


222-4 


2230* 


2300* 


230-4 


5681*1 


838*65 






2;J2-6 


2860 


236*0 


2360 


235*0 


289-0* 


285*0 


2320* 


225-0 


231*2 


230-0 


6612*4 


283*85 






280-0 


224*1 


220*0* 


229-6* 


227*8* 


2S0-0* 


230*6* 


2W4* 


»46'0* 


237*0* 


234-2* 


6646*6 


881*11 






230-0 


229*8 


280*0 


900*0 


228*0 


229*0 


226*0* 


229*0* 


2280* 


2a»^4* 


228^0 


} 6600*7 


229*20 






22»'4 


230*0 


227^8 


826^8 


280^0» 


2»^0 


2M^0 


228-4* 


216-0- 


206-0* 


212-0* 


6414-0 


225*68 


281-84 




2290 


280*8 


230*0 


2810 


280-0 


232-0 


232*0 


2230 


280-8 


231-2 


238-8 


6517-8 


220*91 




228-4 


224*8 


225-0 


288*0* 


218-0* 


219-4* 


236*4 


246-6 


282*2* 


300-0* 


233-4* 


6005*2 


888*66 






-2-20-4 


228-0 


227*3 


286*4 


226*0 


234-4 


287*0 


225-2 


226*2 


226-0 


225-2 


6801*4 


841*72 






227 


230*5 


286*0 


227*4 


240-0* 


230*0 


282*0 


280*0* 


229*0 


tyg-tf*- 


242-0 


6610*3 


229*60 






229*0 


228*0 


22»*2 


227*4 


280*0 


281*0 


226*0 


281*0 


234^4 


286*0 


237-4* 


} - 


280-66 






2290 


232-4 


283*0 


2880» 


282-8 


230^0 


232*4 


280*0 


234-0 


234*8 


234-0 


6668-9 


232*01 






233-2 


234*7 


232-8 


231*2 


238*2 


230*0* 


229*2 


224*6 


236-0* 


210*0 


240*2 


6611*0 


233-79 






232-2 


232*0 


281*6 


282*2 


228*0 


230*0* 


226*0 


2M*0 


217*0 


230*0 


236*0 


6498*7 


289-11 




5195-7 


5216*7 


5246-9 


6282-9 


5260-5 


6217*4 


5309*2 


5178*8 


5236*9 


5336*7 


5318-4 


126488*0 


526800 




225-90 


226*77 


228*18 


229*60 


229-11 


226*84 


230-83 


225*17 


227*69 


231*99 


281*23 


6497-08 


229*04 




3-01 


8*88 


6*84 


<i-80 


6*22 


8*95 


f94 


2'*28 


4-80 


i'lO 


8-34 


- 


6*15 




226*4 


230-0 


828*8 


230*0 


284*0- 226*0 


t«**0" 


»t6'S 


2200 


226*2 


281*4 


6668*0 


286*06 






219-8 


2240 


2300 


216-2 


»90'0 »f6'A 


W7*o 


9f6'4 


216-6 


2300 


232*6 


6447*8 


226-97 






216-0 


289*7 


827*4 


223-0 


890-9 2300 


281-0 


231-0 


212-6 


214*0 


217*2 


} 5473*6 


228*07 






252*8 


2560« 


2580* 


140-** 


f«o*o* »4*'0 


843^0 


246-0 


t6t'8 


959-6 


248*8 


58n*0 


244*68 






24i-0 


246*8 


248*0 


844*0 


260-0 , 246-2 


835*0 


241-6 


212-0 


244-0 


246-8 


6926-8 


846*91 


840*40 




3M0-0 


24A0 


241*1 


252*8 


263-8 1 243*2 


841*6 


239-2 


233-2 


246-4 


251*2 


6920-3 


246*68 






24i5*3 


244-0 


266*4 


247-2 


260*0 1 2480 


249-8 


240*8 


836-6 


258-0 


250-6 


6022-6 


250-94 






JMOO 


251*2 


240*8 


242*2 


2500 , 260-3 


248*2 


2390 


858-8 


249*0 


251-6 


6066*6 


248-61 






247 •• 


268*6 


251-4 


264*0 


263*6 252-6 


251*0 


288*0 


85^0* 


248*0 


848*8 


1 6088*1 


281*88 






2i20 


218*2 


843*0 


248*0 


2420 236^6* 


240*4 


289*0 


248-8* 


240*6* 


248*0* 


5801*7 


211-74 






2W2 


210*0 


840-4 


248*2 


242*2 2tf*0 


240-6* 


240*8 


230-2 


242*4 


243*8 


6836*2 


848*17 






242*6 


212-0 


2460 


243*2 


212*0 247*6 


254*0 


248*8 


2260 


248-4 


248*8 


5841*0 


848*87 






242-0 


2420 


242*4 


242-8 


242-6 213*2 


2460 


287*4* 


242-8 


244-0 


845*8 


6860*1 


848*76 






246*0 


216*0 


240*2 


846*8 


262-2* 250*0* 


2M'8 


»6*0 


«4r<* 


248*0* 


868-4* 


6066*8 


848-17 






237S 


838*2 


240*0* 


2100* 


840*4 


218*6 


248-8 


864*0 


844^8 


846^4 


840*7 


] 6000*0 


846*88 






212-0 


248*0 


844*8 


8«l*0 


8460 


848^0 


240^8 


8sjro 


236*6 


848-8 


840*0 


8876*4 


844-81 






210*6 


210*4 


841*6 


850*0 


a42*0o' 241*8 


840*6 


8480* 


842*0* 


246*8 


846*0 


6880*4 


842*80 


. 842*77 




2»4-2 


285*0 


886*4 


836*0 


838-8 


287*8 


241*2 


822*4* 


241*0* 


844*8* 


843*6* 


6761*4 


840*18 






240- 


210*6 


841*6 


241*0 


243*2 


241-0 


216*0 


244*2 


288*2 


264*0 


246-6 


6813*5 


848-88 






e*i*o 


240*4 


840*6 


242*6 


242-0 


Ui'9 


2440 


244*0 


246*0 


846*0 


246*0 


68440 


848-64 






£10-0 


240*6 


210*0 


240*0 


8390 


241*6 


241*8 


241*0 


241-2 


84flr0 


24?4 


} 6784*0 


841-04 






211*0 


848^0 


840*0 


242-4 


246*2 


241*8 


816*0 


241-8 


!M2'8 


247*0 


f»9*o 


5850*7 


844-16 






2*20 


288*6 


240-O 


220*2 


217*2 


231*4 


222-0 


2300 


240-5 


280-0 


260*4 


6778*8 


840-78 






242-2 


2220 


221*5 


286*0* 


209*8* 240-0 


228*0* 


289*0* 


-2M0* 


2200* 


218*0 


6686-4 


884-81 






7733*4 


6772*3 


5789*8 


5750*8 


5766-3 JB788-2 


6802-0 


5788*2 


57521 


5830-0 


•i902-8 


139691*9 


- 




»S-89 


240-Sl 


241*24 


230*00 


230-86 1841*17 


241*76 


241*17 


289-67 


848-98 


246*06 


6880*60 


842-68 




4*80 


5*92 


/ 
6*66 


5*40 




<l*68 


fio 


<i*68 


6*08 


^•83 


u'-86 


- 


7-08 



^ M c»k 80<" 238*8. > Bight minutes late. - TwoIto minutes late. 

" 'Ihrco minutes late. • TVcnty minutes late. 

lucreaiuis numbors denote a moTomvnt of the uorth end of the masnct towards the Bast* 
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ICAONBTICAL OBSEBYATIOKS. 



FORT SIMPSON. 
Abttnet of Hourly Obterradons made during the months of April ind May 1644. 



DBte. 
G6tt. 

Time. 




NOOD. 


1. 


8. 


8. 


4. 


5. 


6. 


7. 


8. 


B. 


10. 


11 




890-0 


854-0 


388-4 


398-0 


368-4 


876-0 


371*7 


848-0 


862-0 


348*6 834*0 ! 348 




848-0 


358-6 


368-0 


361-4 


877-8 


371-0 


371-6 


864-0 


348*4 


347*0 8Sf)'» 3S8 




854*8 


8440 


368*8 


360-0 


4ao'o 


976-6 
851-0 


3820 


378-0 


346-0 


848-0 S4V6>38« 




880-0 


308-0 


308*0 


88S-4 


368-0 


862-0 


360*8 


361-0 


868*0 848-6 1341 


868-4 


358-8 


8540 


854-0 


361-5 


803-0 


863-0 


368-0 


864-0 


375-0 


S62*0 33! 


868-2 





358*4 


858-4 


369-8 


368-8 


866-0 


886-0 


846-0 


864-0 


847-0 i 3* 




8871 


857-0 


381-6 


862-0 


368-8 


365-0 


364-8 


866-0 


886-0 


382-6 


S54-0 35 


10 


^^. 


895-8 


379-8 


307-8 


870-8 


308-0 


368-0 


368-0 


358*0 


881-6 


856*6 1 35 


11 


874-0 


380*0 


8720 


374-6 


374-0 


871-0 


364-8 


365*0 


868*0 


856*0 < 36 


11 


804-7 


872-2 


— b 


872-4 


877-0 


3730 


364-0 


3740 


368*0 


862*0 


860*5 3< 


18 
U 
15 


808*4 


890-8 


876*8 


876*0 


877-0 


878-0 


376-8 


875-0 


871-2 


369-0 


866*0 8< 


880-8 


a^M'O 


4se*o 


4*/*0 


388-8 


385-0 


882-0 


880*4 


874-0 


868-0 


864-0 8< 


10 


— 






8680 


808-0 


406*5 


389-0 


878*4 


878-0 


878*2 


872-6 34 


17 


449*0 


414-0 


46o'o 


400-4 


^»9'0 


4AI*« 


44**« 


442-6 


376-0 


362-0 


8680 S 


10 






888-0 


8SI-0 


881-8 


3930 


883*6 


380*0 


878-0 


374*0 


864*8 3 


19 


888*0 


898-0 


387-6 


892*2 


386-8 


889-2 


899*5 


892*0 


388-4 


884-8 


882*6 3 


80 
81 


884-0 


410*4 


410-0 


886*2 


894*8 


301-0 


888-4 


391*0 


384-0 


381-0 


377-5 3 


400-8 





401-8 


309-6 


888-5 


898-6 


396-2 


386*1 


389-8 


886-0 


382-6 a 


488*0 


400-0 


898-0 


416-0 


894-4 


888-0 


382-0 


380*0 


878*6 


3740 


871-9 2 


888-8 


— 


389-8 


3920 


398-8 


3900 


396-0 


888*0 


385*8 


380-0 


378-0 ! 


414*2 


408-7 


446-0 


586-2 


489-0 


406*8 


407*0 


409*8 


308*2 


883*0 


384*0 : 


,S 20 


AMt'O 


4*9*0 


483*6 


— • 


463-0 


470*0 


432*0 


8800 


878-0 


376-0 


378*2 ; 


^ 87 
20 


87»'4 


^•4 


899-0 


417-8 


402*0 


398-0 


406*0 


408*6 


894*0 


404-4 


386*8 ! 


898-0 


4^6'o 


SOO'O 


44»*o 


4R5-3 


426-0 


404-0 


394*0 


390-0 


386-0 


880-0 : 


SO 


4»-4 


997'^ 


402-2 


402-0 


408-8 


408-2 


400-0 


386*6 


386-6 


366-7 


877-0 




MOMtl - 


308-02 


382-72 


399-08 


397-97 896*22 


388*43 886*68 


880*76 


309-52 


367-18 363-18 




Diurnal 
Variation 


}25-60 


28*80 


38-67 


87-51 


35-76 


27-97 


S517 


20-29 


9-06 


6-67 


2-07 


1 


A06'4 


3g9'6 


418-6 


396-0 


410-0 


407-0 


415-0 


404*0 


896-6 


894-6 


.V»0*0 


2 




395*8- 


4200 


412*2 


4(t3-6 


4W-0 


4(i7-5 


SJttO 


403-6 


400*0 


390*0 


3 


897*2 


405-8 


404-0 


426-0 


^•0 


444*0 


40M.4 


406*0 


899-0 


886-2 


8S7-5 


4 
6 



398-0 


4000 


404*0 


411-0 


409*2 


411-8 


409*0 


40S-0 


401-2 


390-5 


892*0 


408-8 


419-6 


402-8 


407*8 


425-4 


426-0 


4190 


402-0 


401-6 


896-6 


39:V9 


7 


415*8 


400-0 


411-8 


418*0 


421-0 


420*0 


412*2 


417*0 


402-0 


S9S-0 


3i»7-0 


8 


408-4 


— c 


4840 


4.W0 


429-6 


43«-n 


418-0 


412-2 


404-0 


8860 


sm-5 


9 


4tH'0 


406-0 


427*8 


431*8 


459*0 


442-2 


413-6 


402-0 


403*9 


4<k4-0 


44n-o 


10 


SOT -8 


4r«*0 


407*2 


414-0 


421-4 


484-0 


4130 


4«W-0 


44)0-8 


4WI-0 


4<M>-« 


n 

12 
IS 


— 


412-0 


412-4 


435-2 


420-0 


417-0 


410*0 


412*2 


409-6 


402-0 


4(K)-» 


4090 


412*0 


411-8 


488-0 


42T2 


418*0 


412-0 


40S-0 


407*0 


40G-5 


400*0 


14 


i^Q'O 


421-0 


4410 


440-0 


428-0 


43i)*0 


420-0 


414*8 


412-2 


410-0 


410-0 


16 


419*2 


4*)'0 


4.i0-2 


430*0 


438-0 


43S*8 


423-0 


420*0 


414*0 


4170 


4l:i-« 


10 


4«'4 


42S-0 


4.W6 


4M-4 


451-0 


4;»-2 


425-0 


413*0 


412*0 


4<Mj-4 1 411*1 


17 


4100 


422- 


422*0 


430*0 


480*8 


42.1*0 


431-0 


420-0 


41X-0 


n^J-c 


vtyt 


18 
19 
SO 


417-2 


422'fl 


4270 


«e8*o 


426*8 


432-0 


420*8 


422-0 


407-6 


411 •« 


412-J 


424*8 


422-0 


424*0 


4200 


430*0 


429-0 


4300 


42S*0 


421-0 


41«-0 


41MM 


21 


419-0 


4240 


441*8 


441*0 


437-0 


430-0 


43**2 


430*0 


428*0 


44)1-2 


4i:v< 


^ 2S 

fif24 

8125 

i 20 

6< 27 

28 

20 

80 

81 


— 


496-0 


aoo'S 


^'0 


4U-6 


457*0 


4W*0 


4*20*0 


417*0 


.ti»»-|-f 


► 4»i2*: 


449-0 


HO'O 


we 


437*8 


405-0 


432*8 


415*8 


43fV0 


42«*2 


415 -S 


» 414- 


430'2« 


4J.ro 


44S-0 


4:«*0 


432*8 


^2*4 


4'M'O 


427 


417-0 


4&ri 


) 421- 


See 


term-da^ 


f obaervfl 


tious. 
















Sums - 


414-91 


41514 


421-88 


487*86 


«.'r2i 


4-28*80 


419-25 

1^73" 


115*30 '409*66 


105 -OS ^\03'i 


Diurnal 
Variation 


] 14-49 


14*62 


21*36 


27*Si 1 82*69 1 2.S-28 


14-7H 1 9-14 


4-6< 


8l 


.1 


• 



• VlBibla aurora. «> A t S** 25" 361 '8. 'MX*' 30*" 43H*«. • At 0* 21 « ^M^ • : 

Whence at 2»' 0- 860-9. Whence at l>» 0« 4G2*1. Whence at o»' 
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FORT SIMPSON. 
Abstract of Hourly Observations made during the months of April and May 1844. 





Declination Miignetoineter. 




13. 


14 


15. 


16. 


17. 


18. 


19. 


20. 


21. 


22. 


83. 


Sums. 


Means. 


Portnightly 
Means. 




S89-8 


882-0 


386-8 


380-2 


360-2* 


326-2* 


820-2 


889-0 


384-2 


322-0 


880*4 


8843-6 


347*66 






344-8 


840-4 


884-1 


838-2 


.W^* 


861-4* 


316-6 


862-8* 


364-4* 


M/-4* 


^\ 


8900-3 


354-89 






3462 


344-2 


843-6 


360-2 


344-1* 


362-1* 


361-4 


860-2 


340-6 


866-4 


8668-4 


867-02 


- 868*00 




388-8 


841-2 


844-8 


346-4 


829-2 


341-8 


346-2* 


340-4 


343-1* 


860-0 


850*8 


} 8467-0 


862-83 






384*1 


880-0 


888-8 


847-4 


381-4 


Mtf-0* 


3M*0* 


348-8* 


348^0 


840-4 


851-2* 


} 8888-0 


840*29 






380-0 


346-8 


348-0 


348-0 


348*4 


347-8 


364-2 


360-0 


338-4 


362-0 


356-1 


— 


860-88»» 






3M*a 


866-0 


362-6 


858-1 


355-4 


862-0 


3560 


369-4* 


3S9-^ 


370*4* 


^■\ 


8641*2 


360-06 






354-t 


354-0 


860*2 


8660 


800-2 


8d6'^ 


384-3 


350-0* 


406'<A 


365-** 


8787-6 


366-16 






899-8 


399-2 


360-0 


8600 


302-4 


869-2 


361-8* 


396-0 


866-0 


361-4 


869-2* 


8752-7 


864-70 






363-4 


364-0 


366-1 


866-0 


867*8 


368-0 


367-2 


364-0 


367-2 


806-4 


364*7 




867-00>> 






368-2 


868-2 


868-0 


3S9-4 


868-0 


862-8 


368-q;' 


874-0* 


a^o» 


STt'o 


368-8 


} 8879*8 


869-99 






364-0 


868-2 


868^-0 


869-0 


876-0 


869-8 


379-6^ 


873"r 


875-9 


366*0 


371-6 


0048-6 


877-02 






8601 


Sg:S 


as3'4 


sas'a 


«4(J-J* 


«K>-f* 


3M'^ 


44**4* 


494-6* 
872-3 


3?6-? 


^sT 


— 


374-76'» 


877*02 




SM-6 


868-8 


870-4 


868-2 


374-0 


870-4 


874-3 


9866*7 


390-28 






382-2 


373-4 


378-2 


879-1 


378-8 


878-0 


378-2 


380-7* 


378-4* 368-0* 


380-0 


— 


379-63 






370-7 


877-2 


373-0 


880-7 


380-8 


880-8 


370-9 


879-6* 


893-0* 


M6'(^ 


S9a'a 


9241*0 


386-04 






383-8 


376-4 


880-2 


881-8 


381-8 


380-0 


878-0 


384-6* 


382^4 


88V6* 


8M^6* 


} 9278-8 


386-00 






880-2 


878-0 


379-2 


888-8 


'882-0 


381-8 


864-4 


879-9 


882*0 


888-4 


882-4 


_ 


886*08» 






378-4 


374-0 


876.2 


879*8 


876-0 


371-9 


376-0 


398-2 


878*4 


874-4 


376-8 


9808-1 


888-46 






376-0 


876-0 


881-2 


879-4 


381-0 


894-8 


376-6 


S36-0 


MO'O 


382-8 


402-3 


— 


886-08 






871-8 


376-8 


884-0 


367-8 


886-0 


381-4 


372-2 


874*0 


388*0 


3S0-0* 


386-2 


9004*6 


396-02* 






886-0 


860-0 


880-4 


886*1 


890-0 


909-4 
374-3 

386^1 


aitf-o 


869-9 


347-2 


384-6 


^M'O 


— 


892*69^ 






386-0 
886^6 


880-1 
8^0 


862-4 
370-8 


416-4 
380^4 


419-6 
888-4 


396-0 
888^2 


380-g 
394^0 


«s:r 


400't 
390*0 


il 


} 9178*4 
9068*0 


894*68 
402-68 


804*78 




381-8 


sgd'of 


S60'0 


376-0 


846-9 


886-0 


886-0 


886-2 


4oe'M 


4aS'6 


arr'o 


0895*9 


891*50 






M«n - 


874-60 










361-61 


362-08 


360-G9 


364-48 


364-81 


365-01 


366-44 307-18 


371*96 


371*86 


376-84 


1 - 


373*86 




1-05 


1-57 


0-23 


4-02 


4-85 


6-16 


6-96 


6-72 


11*60 


11*40 


16-88 


- 


18-89 




890-0 


384-4 


372-0 


886-0 


884-2 


408-0 


404-0 


384*0 


894*4 


896-6 


881*8 


9476*3 


8M-80 






880-2 


881-3 


898-0 


384-0 


891 


897-7 


s?:r 


S96'» 


a^'o 


.-IM-tf 


fi96'7 




895-61 






386-0 


393-7 


894-3 


398-0 


891-0 


889-8 


396-2 


406*0 


896*1 


396*0 


9641-9 


401-76 






894-4 


884*0 


386-6 


390*0 


894-4 


390-0 


387-0* 


385-8 


872-0 


4^«*** 


4O0'S 


] 0&2S*2 


806*80 






396-4 


886*1 


396-2 


800-6 


403-0 


396-2 


306*2 


404-0 


396-6 


897-8 


397-8 


9666-0 


408*75 






SM2-0 


392-2 


392-2 


394-4 


424-6 


380-0 


374-0 


378 -0 


390-2 


^A 


3»ft*0 


9627*4 


401-14 






399't 


sso-e 


^:| 


386-0 


302-2 


373-6 


380-3 


890-0 


374-0 


890-2 




399-08 






mi 


882-0 


396-1 


3980 


4M'4 


39S-2 


4<l3-6 


411-4 


400-3 


401-8 


9«00-6 


4418-35 






400-0 


400-2 


396-0 


401-8 


401-0 


401 -2« 


404-0 


404-0 


402-8 


410-2 


398-3 


9712-6 


404-09 






390-0 


396-3 


390-0 


401-7 


404-6 


401-8 


389-9 


400-0 


— 


— 


— 


^ 


404-88 




















— . 


402-1 


402*0 


404-0 


) 






402-2 


408-1 


408-0 


404-2 


404-0 


ses'o 


9^'4 


99»'4 


398-0 


414-0 


4<iS-2 


9750-4 


406-27 


• 410-04 




408-2 


898-0 


884*2 


3P20 


404-0 


408-0 


400-2 


416-0 


416-4 


409*2 


409-7 


. 9918-0 


413-25 






402-0 


412-8 


412-0»» 


416-2 


423-0 


414-0 


412-0 


410-0 


410-6 


408*0 


412-8 


10027-2 


417-80 






410-2 


414-2 


414*0 


413-6 


416-1 


416*0 


418-4 


410-0 


409-7 


419*6 


418-9 


10081-1 


420-05 






4080 


410-2 


414*2 


412*6 


416-7 


416-8 


417-0 


414-2 


418-0 


416*2 


419-2 


10025*4 


417-72 






403*2 


408-3 


414*2 


414-0 


418-2 


414-0 


412-4 


417-0 


416-0 


426*0 


42;r6 


j 10018-2 


417-42 






4lff-6 


400-2 


410-0 


408-6 


410-2 


410-6 


410-6 


410-0 


400-9 


407*4 


42U-0 


10008-9 


417-04 


i 




407-7 


403-2 


404-0 


406-2 


410-0 


410 


412-0 


410-2 


412-6 


412*0 


410 


10028-0 


417-M 






^/-* 


m6 


4M>-y 


ifO'8 


^OQ'O 


SQi-i 


3!)0-2 


4120 


4100 


406*6 


Myo 


— 


428-91 






4160 


414-0 


414-3 


415-6 


416*2 


414*0 


4120 


404-0 


S9H-0 


3H44 


4WZ 


100S8-2 


420-34 






418.0 


404-0 


400-4 


413-2 


418-0 


426-0 


420-4 


403-6 


410' 


41H*4 


434-0 


101(57-8 ; 423-00 1 






Moul - 


410-01 




Mean of 






_ 


._ 


_ 


— 


.— 


_ 


_ 


— 


_ 


— 


_ 


the 


800*76 


. 482*60 




— 


— 


z 


~ 


- 


-"" 


~~ 


— 


" 


— 


~ 


whole 














100-67 1401-26 


too-00 


402-49 !407-22 


404-28 


402-83 


402-46 


408-70 


408*87 


406-61 


- 


409-88 




0-05 1 0-74 


0-88 


1 1-97 1 6-70 


8-76 


2-31 


1-94 1 3'-27 


1 
7*86 


6-00 


- 


1 
0*86 



' Fix inir.iitcfi late. ■ Five minutca late. ^ Four minutes late. 

Increasing numbcn denote a movement of the north end of the magnet towards the East. 
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LAKE ATHABASCA. 
Abstract of Hourly Observations made daring the month of October 1843. 



Dato. 
Gdtt. 
Mean 
Time. 


Bifilar Magnetometer. 


Ifoon. 


1. 


2. 


8. 


4 


6. 


6. 


7. 


8. 


9. 


10. 


1 
2 
8 
4 
6 
6 
7 
8 
9 
10 
11 
12 
18 

\U 

01 19 
1 20» 
H 21 
22 
23 
24 
26 
26 
27 
28 
29 
80 
81 


231-7 
288-7 
225-6 
272-3 

269-6 
214-1 
229*6 

160*2 

248-1 
• 463-6 


& 

278-8 
208-1 
266-6 

4S3'6 

237-0 
SOtf-7* 

206*1 

196-0 

47ra 


44n's 
254-5 
270-1 
266*1 
270-9 

2S;7 

231-8 
2171 
211-0 
212*8 

nao'4 


261-2 
259*9 
265*1 
280*1 
268*6 

265*3 
223*3 
221*0 
223*7 
206*6 
214*1 

976'7 
»79'7 


97rs 

253*1 
261*9 
267-1 
265-9 
260*3 

261*6 
244-2 
229*1 
217-5 
218-9 
218-4 

274-8 
268-8 


273-0 
261-8 
263-6 
257*4 
260*4 
264*6 

266*7 
227*6 
227*9 
207*8 
213-7 
212*8 

280*6 
270*0 


287*3 
256*9 
262-1 
275-3 
268-6 
269-8 

265-0 
289-0 
222-5 
230-3 
216-7 
226-4 

279*6 
262-8 


275*6 
284*9 
271*6 
279*2 
260*9 
268-9 

268-7 
236*8 
227*1 
207-6 
218*7 
229-7 

279-9 
261*1 


285^7 
280*1 
260*2 
250*7 
257*3 
268-9 

247*3 
233*2 
232-5 
230-2 
209-4 
231-8 

282*0 
261*6 


285-0 
277'1 
278*8 
258-4 
262*5 
271*9 

267*1 
229-7 
235-0 
221-7 
210-5 
227-2 

288*6 
264*9 


289*3 
290*1 
2J*«l 
2<17*0 
258- (5 
277*6 

276-9 
237*3 
24«*a 
2:i4*c 

257*fc 

276- < 
268*< 


Sums " 


2879-1 


2701*6 


3012-4 


8186-8 


8268*0 


8226*9 


3292*2 


3294*8 


8278*0 


8294*8 


3413- 


Means - 


206-06 


207-81 


281*72 


245*06 


260*23 


24B-22 


268-26 


263*46 


261*77 


268-44 


262*5 



« Auron visible. 



^ Omitted from the Hourly Means, aa being imperfect dayn. 
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LAKE ATHABASCA. 
Abstract of Hourly Oboenrations made during the month of October 1843. 



I BifllarHagnetometer. 




13. 


14 


15. 


16. 


17. 


18. 


19. 


80. 


81. 


28. 


«.| 


Sunu. 


Means. 


Fortnightly 
Means. 




279-9 
282-1 
2IW-2 
27«-0 
270-3 
2780 

256^3 
230-6 
235-6 
240-8 
216-8 
238-7 

2»^7 
2753 


soo-1 

266-8 
260-6 
274-8 
273-1 
272-4 

252-4 
242-8 
230-8 
221-6 
216*1 
2M0 

2«*6 
268-8 


800^6 

267-0* 

868-6 

268*7 

266-3 

274-1 

8»^6 

841-1 

884-9 

286-0* 

216-8 

251*4 

288-5 
866-2 


280-8 
286*6« 
2(»4 
240-9 
268-3 
278-7 

236^7 

234-9 

284-8 

229-4« 

216-1 

244-4 

288*6 
268*0 


27F3 

811*0 
228*7 
269*6 
863*1 

289-6 

242*7 

226-6 

280-9* 

2221 

241-8 

272^6 
878*6 


298^5 

285*6 

266*2 

240*0 

246*8 

230-1 

228-7« 

231-5 

948-8- 

280-8 
8618* 


968^0 
*7»'4» 
240*9 
280-2 
259-9 
271*1 

280-1 
884-8 

216-7 
844*8* 

886*6 
888*6 


210*8 

140*6* 

251*0 

264-2 

271-7 

278*6 

24r8 
800-4 

2161 
217-1* 

275*4 
868*0 


295-1* 

236*6 

264-5 

266*1 

»60'» 

868'8* 

2«^0 
244-4 
222*2 
y<o*4* 

270-0 
287*6 


s*r 

268*7 
200*0 

SS:f 

278*8 
240*8 
228*6 
«»*7« 

187-9* 

878^8 
4t9'9 
858*8 


_ 1 

409*0\ 
284*6*1 

256-1* 
278-7 

tirs 

m-9 

270^7 
226-1 
228*1 
^90*4* 

868*8 
¥S6'4 
881*7 


608*9 
6286*2 
6115*8 
(M02-6 
6190-8 

} 6400*8 

6062*7 
6488*1 
0880*8 
6060*7 
4046*8 

] 8608*8 

6846*7 
6100*8 


802*97 
261*98 
204*80 
206-77 
868-82 
968*87 

270*45 

288*61 
828-46 
228*06 
210*45 
206'00 

888*41 

960*88 
284-87 


854-07 
884*98 




3368-9 


5886*7 


8841*0 


3294*8 


8818-8 ^*8 


8148-8 


2884*8 


8078*4 


8884*9 


8979*6 


- 


- 




2a8-76 


2B6-67 


267*00 


258*46 


254*79 :856'96 


84fi*28 


281-87 


286*84 


222-68 


«•» 


— 


245*97* 



* Mma oT ilie Hourly ownra (from which the aoih is oxdiided) 844*68. * Inclodinf Ootohor 

Inonaring Bttmbera donote UwnaM of Horiioakal Fona. 
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KA6NETICAL OBSEBVATION& 



Ljlkb Athabasca— «oii<miied. 
Abstract of Hoarty Observations made during the months of Novefliber and December 



Date. 


Horizontal Force Magnetometer. 
























Mesa 
Time. 


Noon. 


1. 


2. 


S. 


*- 


6. 


6. 


7. 


8. 


9. 


10. 


1 


252-8 


238-0 


222-5 


252-0 


254-4 


257-0 


262-1 


247-3 


246-6 


266-3 


863*3 2 


2 


247-4 


255-1 


2«0'3 


246-3 


245-7 


241*1 


234-2 


239-6 


242-1 


237*9 


244-6 t 


8 


49g'9 


211-4 


232-4 


2S2*6« 


237*8 


238*9 


233-1 


231-5 


229-3 


230*8 


281-7 2 


4» 




— 


— 


243-0 


241-7 


244-3 


243-2 


2«*7 


241-7 


240*7 


237-8 a 


6 


_ 


— 


— 




At Fort Chipewyan. 










6 


¥S6'S 


»^'9 


225*0 


256-5 


267-1 


258*4 1 260*0 


255^4 


266-6 


200*1 


263*8 a 


7 


238-8 


246*9 


2.11*9 


234*6 


233-0 


234-1 
231*1 


236-9 


2271 


2S7-6 


238-2 


231*6 'i 


8 


222-0 


217*3 


207*4 


2251 


218-3 


232-4 


228*6 


233-0 


226-1 


221*3 i 


B 


m 


238*6 


2M)-0 


236-7 


234-5 


228-6 


216*5 


217-7 


213-5 


217*1 


Hl*0 \ 


10 


220*6 


223-6 


209-8 


201*8 


204-6 


209*4 


208-7 


208-4 


205*5 


»I7*6 \ 


11 


186-5 


203*0 


207-4 


213-6 


213*8 


201*8 


198-4 


204-4 


204-0 


216*6 


206*5 3 


18 




— 


— 




At Fort Chipewyan. 








— 


IS 


2050 


209-0 


208-5 


194-4 


\r. 


ijro 


^Wk 


206^0 


200-4 


1B7-9 


206*0 ] 


14 


202*2 


198-7 


190-9 


207-4 


209-4 


201*0 


200-4 


199-0 


196*2 


200*8 


16 


209-0 


189-5 


200-9 


170*6 


208-3 


211-6 


206*7 


199-2 


204-0 


202-9 


2090 


16 


207-6 


201*7 


109*9 


203*5 


206*5 


202*4 


198-8 


195-9 


198*2 


198-9 


202-0 


17 


201-8 


195*6 


221*3 


197*6 


19S-9 


197*3 


197-6 


199-9 


195*7 


197*9 


2ftS-2 


18 


194-4 


197*2 


190-0 


197*0 


194-6 


196*1 


187*2 


189-9 


188-2 


200*7 


197*0 


IB 


— 


— 


— 


— 


At Fort Chipowj-an. 






— 


— 


20 


206-5 


200-6 


194-3 


203-0 


216*3 


202-4 


201*2 


197^6 


19?4 


198-3 


197-4 


21 


2021 


203-0 


201-0 


201-6 


202*6 


201*4 


190*8 


194*1 


193-7 


194*4 


197*8 




198-2 


178-1 


2«2-0 


li*8*0 


190*8 


195*6 


192*7 


199-4 


198*9 


201*3 


203*0 


191-6 


193*4» 


190*6^ 


193*7 


195-2 


196*2 


183*2 


183-1 


187*2 


188*9 


192*0 


188-6 


i05'6 


167-4 


182*3 


192*1 


188*0 


187*1 


188-4 


187*3 


186*0 


1H6*1 


185-2 


18**8 


185-4 


187-8 


IHO'O 


186*4 


184-8 


186*4 


182-7 


184*6 


186-9 


8 20 


— 


— 


— 


— 


At Fort Chipewyan. 






— 


— 


^ 27 


189*8 


181*0 


187-4 


185-7 


187 1 


184*0 


182-9 


185*4 


184^6 


186*6 


185*4 


28 


185-2 


180*0 


186*0 


1S5-1 


182*7 


183*9 


175*9 


184*0 


181*6 


186*0 


1821 


2B 


177-7 


ur6« 


154-5« 


165-4 


168-0 


187-0 


186-8 


183-3 


190*9 


191-0 


18»V6 1 


80 


180-8 


182*6 


180*4 


180*3 


182-0 


182*0 


171*2 


176*0 


171-9 


100-3 


168*9 ] 


Sums - 


4065-4 


5022*4 


5109*9 


6166-6 


6132*2 


5190*8 


5114*3 


5127-8 


5132-6 


5165-4 


6187*6 


Means - 


196-62 


200-90 


204*40 


200*66 


206*20 


207-61 
13-58 


204*57 


205-09 


205*30 


206*62 


207*50 


Diffflr«iioM 


4-50 


6-87 


10-37 


12-63 


11*20 


10*64 


11-06 


n-27 


12*59 


13*47 


^} 


-001629 


'003439 


-003681 


-004184 


-003997 


•004821 


•008742! 


•00892»' 


-001001 


•004489 -001782 


Not. 80 








_ 


_ 


_ 


_ 


_ 


— (Theee three obwrvation 


Deo. 1 


1081 


163-4 


174-9 


168-1 


176-8 


176-6 


170-4 


168-8 


170-6 


172-0 


174*7 


2 


ura 


4ao'g 


^'6 


<Jj-tf 


436'^ 


178-9 


184'1 


181-6 


178-4 


177-2 


176*7 


8 




— 




— 


At Fort Chipewyan. 











4 


167*4 


168-4 


169*1 


170-1 


169*5 


169-4 


169*9 


17ri 


174^6 


175^4 


177-9 


6 


171-1 


172-8 


169*4 


182-7 


178-2 


175-7 


174*2' 


176-8 


174-6 


169-0 


175*« 





y«7*y 


i*6'S 


iyrs 


tl86*7 


186-3 


181-9 


179*0 


179-2 


182-9 


186-7 


192*2 


7 


180-6 


181-3 


186*6 


183*0 


182-2 


180-7 


18«'3 


178-7 


180-7 


179*8 


180-5 


8 


182-4 


186-6 


186*3 


183-9 


178*8 


171-7 


164*1 


168-7 


170*6 


201-2 


23r)*4 


B 


187-8 


184-0 


157-6 


161-8 


185*7 


186-9 


185*8 


182-9 


185-8 


187-0 


188* S 


10 


— 


— 


— 


— 


At Fort Chipewyan. 






— 


— 


11 


179-6 


169-1 


179-8 


178*6 


103*0 


164*2 


176-4 


176^4 


160-8 


166-2 


184*2 


12 


165*2 


179*0 


171-4 


174*6 


170*6 


166*4 


178-4 


187-4 


177-9 


191-7 


189*2 


13 


173*4 


170*4 


168*8 


107-1 


171-4 


168*1 


105*8 


15S-6 


162-5 


156-6 


171*4 


14 


143-0* 


143-3* 


148-7 


154*1 


159*1 


158*1 


157*8 


l.W-7 


l(-i0-7 


157*9 


161-0 


15 


165*7 


162-6 


160-6 


152-4 


165*7 


178*0 


169*5 


168*4 


166-7 


165-4 


1(?7*» 


18 


167*8 


168*5 


169-1 


171*6 


1H9-8 


169*0 


163*6 


163*8 


166*4 


167-6 


164*7 


17 


_— 


— 


— 




At Fort Chipewyan. 










tIL ^^ 


161-2 


165*2 


162 


168-0 


186-3 


172-0 


171*0 


165*4 


160*4 


170-8 


172-2 


g 19 

a 121 


167-5 


162*8 


163-4 


164-2 


168*7 


170*2 


164*2 


162*4 


172*3 


166-6 


lfi3*7 


-fss'd 


iSh'8 


169*3 


179*3» 


182*2 


180*0 


179-2 


178*4 


180*6 


182-0 


18.^*1 


188*7 


107*6 


170-7 


170*4 


167*1 


169*8 


164-0 


163*0 


166*3 


165-8 


1W« 


g 22 


178*0 


177*1 


176-8 


170*8 


169*4 


109*0 


167-6 


173*3 


182-3 


173-9 


175*a 


H 28 


1640 


164*8 


166*1 


166-9 


164*7 


165*9 


162*7 


162*6 


166-0 


168-9 


172 -C 


24 


— 


— 


— 




At Fort Chipewyan. 










25 


— 


— 


— 


— 


At Fort Chipewyan. 


— 


— 


— 


— 


26 


109*3 


173*7 


187-3 


187*3 


181*5 


184*3 


181*0 


178-1 


174-7 


178-8 


1W< 


27 


ya»-o» 


169*8 


187*0 


183-0 


180-0 


170*4 


167*0 


168-6 


183*8 


178-5 


ISO- 


28 


174-7 


175-1 


164-6 


4ia6 


199-1 


200*4 


179*6 


180*6 


181-3 


180-7 


I8.'i-J 


2B 


170-6 


175*6 


179-3 


IK'J-O 


183-8 


177-1 


172*6 


160*4 


16S-5 


KJ6-8 


174-^ 


80 


170-4 


167-4 


162-8 


167*9 


165*4 


163-0 


103-1 


160-0 


165*0 


166-2 


162*. 


81 


- 


- 


— 


— 


At For 


t Chipt- 


kvj-an. 




— 


— 


— 


SuiQfl 


4117-9 


4160-7 


4190*8 


4140*9 


4821-7 


4347-6 


1291-8 {4271*4 


1333*3 


1S40-5 


4411* 


Means - 


164-72 


166-03 


167-63 


166-64 


172*87 


173-90 


171-66 


170-86 


173*83 


17S-08 


177 -ti 


DHTerenceii 


7-84 


9*15 


10*75 


8-76 


15*99 


17-02 


14-77 


18*98 


16-46 


17-10 


20-7 


x^ s 


002783 


003248 


'003816 


-008110 


'006676 


-000042 


005243 


*OO406S 


-005840 


•00607( 


9 •0073*3 


• Vibiblf 
*Twent 


aurora. 
y mluuU 


»1ate. 


•Fi 


ttod froi 
ftoeu mi 


n the M< 
uutetlal 


3ans,as 
le. 


being ii 
'Five 


icomplc 
minute 


• late. 


■ 


Twelve 
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Lake Athabasca— confinvec/. 
Abstract of Hourly Obeenrations made during the months of November and December 1843. 



Horixontal Foroo Magne(om(>ter. 


13. 


14. 


16. 


16. 


17. 


18. 


19. 


80. 


81. 


28. 


83. 


Sums. 


Means. 


Fortnightly 
Meana. 


«-8 


251-0 


254-6 


866-9 


864-4 


868*0 


88B-0 


816*6 


819-4^ 


868-7 


840-1 


60-a0*3 


261-10 




we 


2B0-6 


246-1 


MM'T 


«5*^ 


ao5-tf 


851-S 


^ea-i 


ydtf-0* 


^9^'T 


447'^ 


6634*6 


230-60 


»0 


235*3 


288-1 


886-1 


284-0 


234-6 


234-0 


~- 






— 


231*11 




12-4 


2411 


848-6 


248-6 


243'S 


243-6 


84fi-9 


286-8 


8S9-8 


Sunday 
290*4 


4o.ro^ 

m-6 


1 -' 


888-40 


l 


i2-8 


257-9 


266-8 


857*6 


267-6 


865-8 


863-6 


246-6 


846-9 


848*9 


6079-1 


840-18 




)U'l 


241-3 


234-8 


888*0 


280-8 


281-0 


832-0 


229*6 


886-3 


235*8 


232-3 


6648-3 


885-14 




J7-3 


243-8 


249-0 


886*3 


286-1 


St:s 


219-0 


237*8 


203*6 


169*6 


4sa'4 


6868-8 


883-49 




20*3 


226-3 


219-7 


819-0 


219-4 


219-9* 


211-3 


4a6'i 
186*7 


498-4 


6229*7 


817*90 




16-0 


216-1 


213-0 


813-0 


814-5 


213-6 


213-9 


205-9 


469'$ 


2041 


6018-2 


200-09 




11-6 


214-4 


214-8 


817*4 


280*0 


888*8 


223*1 


222-8^ 


822-5 


Sunday 
820T 


'810*6 


} 6078*9 


811-68 


813*14 


l«l 


220-6 


221-0* 


8S9'6> 


816*0 


808-6 


802*9* 


^^-y* 


46a'» 


4a$-a 


807-7 


4777*6 


19907 




IW3 


208-3 


208-2 


8130 


802-8 


207-8 


9f6'¥ 


815-1 


806-5 


206*3 


203-2 


4896*6 


804*08 




14-3 


207-6 


213-0 


208*1 


215-7 


201-9 


206-6 


805*0 


196*9 


208*0 


103-1 


4008*6 


804-81 




(MJ*7 


207-1 


210-4 


203*9 


210-7 


)M7-tf 


230-5 


210-8 


806-8 


204*6 


203*3 


4066-4 


806-89 




99-3 


200-4 


197-4 


197*6 


aoo-0 


196-9* 


198-1* 


200*8 


800-1 


197*8 


197-0 


4785-9 


199*41 




W)-7 


198-6 


196-8 


1990 


198-8 


200*0 


200*3 


198-3 


Sunday. ! 
203-6 2000 1 208-0 I 


} 4741-6 


197*67 




ftS-3 


207-6 


806-8 


208*6 


211-0 


209-8 


206*2 


194-9 


176-0 


203-9 


804-1 


4846-8 


801*96 




(12*8 


200-4 


196-0 


200-2 


198-4 


196*4 


209-6 


197*8 


196-0 


190-0 


195-5 


4777-8 


199*07 




oi-« 


202*6 


200-6 


200*1 


202-3 


199*9 


202-6^ 


208-8* 


194-1* 


189*6 


183*3 


4743-5 


197*66 




92-0 


192-3 


199-3 


197*4 


191-8 


198-8 


194-3 


2002 


194-2 


192-6 


191-4 


4620-5 


198-68 




89-8 


191-6 


194*3 


186*8 


1890 


190-5 


187-0 


183-8 


188-6 


182-6 


185-0 


4808*8 


188-86 




«6-2 


187-5 


186-6 


186*8 


185*6 


188*8 


182-9 


183-5 


8 
194-7 


"fiS?f 


1197-4 


} 4488-7 


186-68 


- 184*99 


85-8 


185-2 


187-1 


187*6 


186-8 


188*5 


193-0 


191-8* 


187*5 


186-6 


1891 


4470-8 


186*66 




H9-8 


184*6 


186-8 


184*9 


m-1 


180*0 


187-0* 


188-1* 


179-0* 


1880 


180*2 


4406-8 


188-69 




92-7 


196*6 


194*9 


186-8 


184-8 


188-6 


179-9* 


191-4* 


yj4-6* 


164*6 


179-6* 


4808-8 


179-63 




70-7 


177*8 


176-8 


176*8 


169-7 


184*0 


188-7 


180*8 


165-8 


168*9 


171-1 t 


4286-1 


17609 




!86'3 


5303-9 


630-0 


5806-4 


5250*9 


;S260*0 


3848-3 


3147-4 


ia87-3 


1068*7 


4850-8 


128676-6 


- 


1-45 


212*16 


212-00 


212*28 


210*04 


210-76 


209-98 


205*90 


107-49 


198-76 


194*08 


4047-07 


806-18 


7-48 


18*13 


17-97 


18*19 


16*01 


16-78 


16-00 


11-87 


8-46 


4-78 


0-00 


- 


- 


106184 


006466 


-006870 


-006467 


'006684 


'OO60K 


-008644 


-004814 


'001828 


-001676 


000000 


- 


- 


m t)iUi sheet to complete the da^a.) 


_ 


__ 


_ 


166-8 


168-9 


171*7 


_ 


_ 




H6-8 


176*1 


182-6 


181-0 


1880 


191 


190-8 


198-6 


its' 6 


4A4'Q 


00*4 


4078-8 


169-74 




J6-0 


174-0 


180-8 


186*0 


m-8 


188-7 


176-6 


174-9 


165*8 166^ I 167-2 


} 8918-4 


168-06 




831 


181-6 


175-4 


177*8 


180-4 


179*9 


180-5 


180-6 


179-8 


182*3 


173-7 


4884-6 


176-08 




L74-2 


17H-8 


m-7 


177-3 


176-9 


176-3 


177-6 


176-0 


4Tt'S 


q66 


440-0 


4<Hn-o 


169*21 




l<.«9-9 


191-7 


194-5 


197-4 


214-6 


280*0 


191-7 


188-9 


183-9 


180-0 


179*6 


4424-2 


184*34 




[Hl'6 


181-3 


1760 


178-3 


179-5 


183-4 


184*4 


182-6 


174*6 


175-9 


180-6 


4829-8 


180*89 




192-9 


191-4 


189*9 


196-9 


190-3 


4fk'A 


908$ 


1870 


190*8 


181*8 


183*9 


4473-4 


186-89 




195-6 


197-1 


194-8 


198-3 


194-0 


191-0 


192-2 


182 0* 


Sunday. 
206*6 1 168-6 172-8 


)} 4466-0 


186-67 


> 175*06 


tOl-8 


191-6 


179-6 


180*9 


191-7 


194-1 


195*4 


192-6 


178-7 176-8 


178*6 


4888-9 


180-87 




195-4 


183-8 


180-0 


181-7 


174-8 


177-1 


175-7 


177-4 


167-4 167-5 


169*6 


4894*4 


178-93 




l«31 


165-8 


172-8 


166-9 


166-8 


169-8 


167-4 


151-5 


149-8 153 -8 


158*6* 


3964*0 


166-17 




l()6-4 


165-6 


167-8 


170-8 


168-0 


169*4 


171-8 


168*6 


168-7 1 166-1 


162*5 


3868*5 


160*98 




170-0 


170-0 


167*6 


1691 


170-6 


171-6 


169-6 


170-2* 


167-7 166-6 


166-6 


4018*8 


167*45 




166*8 


166-8 


166-6 


166*4 


161-6 


161*7 


168*0 


161-1 


Sundi^. 
169-4 168*8 ( 168-8 


} 8677*0 


166*71 




178-6 


175*8 


178-6« 


174*4 


170*0 


173*4 


176-9 


169-0 


166-9* 


166-9 


163-4 


4079-6 


169*98 




174-4 


178-8 


174-6 


170-8 


169*1 


167*4 


169-7 


4sa'a 


4yo'o 


446'A 
171*8 


404 'a 


S818-1 


168*26 




177-4 


177-6 


178-1 


176-4 


176*4 


175*0 


178-0 


170-4 


l£-8 


171-1 


4198*1 


174*98 




171-9 


168*6 


167-1 


168-4 


173-8 


180-6 


179*8 


179-6 


166*8 


167*9 


170*8 


4074-8 


169*76 




170-7 


170*2 


189-0 


167-9 


168*6 


168-4 


168*9 


163*9 


161-7* 


164*8 


164-4 


4088-4 


170*10 




173-9 


176*0 


109-8 


174*8 


174-6 


174*4 


176*6 


174*8 


1 


lunday. 1 




170*62 












— 


•« 


— 


— 


ChriatmMDay. | 


— 


— 




— 


— 


«- 


— 


— 


— 


— 


— 


167-8 


168*0 


168-0 


— 


— 


170*76 


IH2-6 


1863 


188-6 


178-4 


179-8 


187-1 


176-4 


169-6 


4M)'t^ 


/otf-«* 


iST 


4115-7 


171*49 




IHi'O 


188-0 


1820 


184-4 


186*0 


%\ 


Moa's 


196-8 


186-6 


179-8 


4298-8 


178*89 




l«-l 


190-4 


183-8 


184-8 


183-9 


179-6 


181-1 


176-8 


166*0 


166-8 


4281-1 


178-88 




172-4 


lSO-3 


173-6 


178-6 


172-8 


168-7 


171-6 


173-8 


4^-0 


73*tf 


4Sa'0 


4028-6 


167*66 




162-8 


1621 


158-6 


157-7 


160-5 


166*1 

— • 


166*8 


164-8 


Sunday. 
KewTear'apax. 




168-81 






96468-2 


S9n-86 


- 


- 


178*96 


478-4 


H55-3 


M171 


4486-0 


4406-1 


44S4-0 


4468*1 


4864-3 


i200*l 


8988*1 


3881*3 


103466-8 


- 


79-14 


178-21 


176*69 


177-40 


178*24 


178-16 


178*78 


174-67 


168-36 


166*88 


167-25 


4188-66 


172*44 


22-M 


21*83 


19*80 


80-68 


21*36 


81-88 


21-84 


17-69 


11-48 


0-00 


037 


- 


- 


0079M 


007972 


•007020 


•007285 


-007668 


-0075M 


-0677SS 


-006280 


-004076 


•000000 


•000131 


1 

1 - 


- 



iucrmuiing nonabcn deuoto increase of llohxontal Tcrcx'. 
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Abfrtnet of Houriy Obfenrsdons made daring tiie monthi of January and Febnury 1 



Dite. 
Got. 
Mevi. 


HoriaoDW FOree Magnetometer. 


























Time. 


Noon. 


1. 


8. 


8. 


4 


6. 


6. 


7. 


8. 


9. 


10. 




1 


■ 


■ 


^^ 


_ 


AtFortCbipewTan. 


,„« 





^ 


_ 




ai^ 


160*8 


157-8 


80*8 


148*4 


177-1 


173-0 


171-1 


102-4 


156*9 


165-9 


175-4 




8 


144-7 


148-5* 


156-4 


160*9 


168-6 


159*6 


168-6 


156*1 


159*5 


1650 


155-7 




4 


169-4 


100-6 


159-1* 


165-7 


167-5 


166-7 


166-1 


166-5 


168*7 


181*7 


168-H 




6 


¥07*6 


74-6 


469'a 


178-4 


175-6 


166-3 


150-9 


168*2 


4ss'a 


167*2 


146-0 




6 


MQ'e 


40a'4 


496-4 


94-5 


152-0 


155*8 


189-5 


147-6 


148-8 


142*6 


142*1 




7 




~. 






AtPortChipewyan. 


— 


— 


— 


— 




8 


181-4 


121-8 


125-7 


188-8 


129-8 


133-9 


125-4 


188-0 


149*9 


122*6 


1.34-2 




9k 


186-7 


133-9 


129-8 


188-9 


145-9 


140-1 


128-8 


148-1 


148-0 


140*6 


142-5 




10 


188-6 


127-9 


126-9 


130-9 


135-1 


140-4 


140-2 


188*1 


136-5 


148*0 


138*1 




11 


141-7 


184-1 


112-4 


144-0 


146-4 


144*6 


141-5 


136-8 


188-1 


144*9 


146*1 




18 


146-9 


148-9 


162-4 


160-4 


150-0 


156*2 


144-0 


142-4 


14fi*8 


144-2 


1«0 




IS 


148-7 


145-0 


143-8 


146-1 


146-3 


144-7 


148-7 


141-5 


154*2 


142-6 


144' 4 




14 










At Fort Chipewyan. 




— 


— 


— 




15 


14S-6 


148-5 


142-9 


141-5 


142-3 


141-6 


140-0 


140-5 


1.38*2 


140*4 


141*5 




16 


186-8* 


157tO« 


156-8 


156-4 


155-5 


155-8 


153-4 


158*5 


148-8 


148*6 


161*2 ; 


17 


4Ma'6 


135-8 


147-8 


150-4 


147-7 


146-7 


144-8 


142-4 


189-8 


189-7 


144*4 ! 


18 


157S» 


137-9 


186-7 


181-6 


123-5 


127-7 


137*9 


132-8 


134-9 


185-7 


139*1* 


19 


154-8 


135-5 


132-7 


131-0 


127-7 


128-4 


128-9 


181-9 


135-0 


1341 


lM-3 


SO 


14B'9« 


141 -2» 


137-1 


139*3 


140-8 


148-1 


137-2 


137-6 


150-5 


186*4 


138*7 


81 










At Port Chipewyan. 




—. 


— 


— 


tl 22 


iia-8 


1121 


114-1 


100-4 


110-2 


108-4 


102-3 


120^7 


131-7 


180-5 


134*7 


1 » 

Wfji4 
8125 
S 86 


138-4 


131-3 


128-1 


125-6 


127-8 


124-7 


124-7 


126-8 


131-7 


132*2 


m*7 


112-6 


117-6 


115-9 


118-6 


119-8 


118*6 


115*9 


117-2 


120*8 


121*4 


1251 


46-4« 


24-5 


66-9 


129-8 


140*4 


141-4 


134-5 


130-8 


139-0 


142*3 


IkVl 


127-4 


130-0 


124-0 


129-3 


125-5 


123-3 


134-4 


127-8 


127*4 


126*7 


li<i 


H £7 


*116-6» 


lU-3" 


116-3 


123-2 


118-1 


116*4 


115-8 


112-7 


114-6 


117*1 


113*3 


88 










At Fort Chipewjan. 




— 


— 


— 


89 


119 1 


136*1 


185-0 


136-0 


137-0 


124-0 


135-0 


134-6 


133-2 


128-4 


131-K 


80 


188-6 


148-3 


1490 


150-3 


147*3 


146*4 


146-4 


147-4 


161-8 


140-7 


148*6 


81 


188-0* 


140-1 


138-4 


139*2 


187-6 


138*2 


13S'0 


189-7 


138-5 


133-8 


1350 


Sums - 


8016-6 


3002*2 


3210-1 


8300*0 


8360-9 


3353-3 


3301-5 


3319-1 


3361*4 


3340-6 


:«o3-4 


Mouii - 


185-69 


127-59 


133-75 


187-60 


140-04 


139-72 


137-56 


138.30 


140-06 


139-19 


138*72 


Differenoes 


8-41 


10-31 


16-47 


20-22 


82-76 


22-44 


20*28 


21*02 


22-78 


21-91 


22*44 


-) 


'008066 


-008660 


-006847 


-007178 


-008080 


-007966 


-007199 


-007462 


-006087 


-007778 


007961 


Jan. 81 




_ 




_ 


_ 


_ 


_ 


_ 


_ 


_ 


_ 


Feb. 1 


^%'l 


«*4 


*«l-tf 


4O0'7 
132-5 


120-5 


110-1 


182-4 


141*5 


139-5 


1250 


135-6 


a 


130-0 


188-1 


117-3 


112-4 


67'0 


4»S'S 


139-2 


140*3 


152 -U 


8 


146-0 


133-8 


137-8 


188-8 


187*5 


138-6 


132-0 


116-2 


144-4 


189-3 


151*0 


4 










At Fort Chipewyan. 


-.- 


— 


— 


— 


6 


-46'0 


tfp-O 


160*9 


124-4 


109-0 


125-4 


150-4 


186-8 


159-8 


166-0 


150-3 


6 


67-4 


161-5 


140*3 


148-4 


145*9 


137*4 


134-6 


143-1 


144*4 


117-8 


146-1] 


7 


4^A'0 


139-2 


134*1 


148-8 


148-9 


148-5 


1451 


146-3 


145-9 


149-1 


178*1' 


8 


iS:! 


111-6* 


128-8 


183-1 


122-2 


iS?:s 


136-9 


154*7 


158-9 


166-8 


165-f 


9 


164-3 


162-3 


168-7 


161-4 


161-8 


161-0 


161-9 


163-3 


l«$-( 


10 


162-6 


155-8 


153-6 


158-9 


152*6 


153-1 


153-3 


155-6 


1511 


148*4 


1C2*^ 


11 










At Fort Chipewyan. 


— 


— 


— 


— 


18 


140-8 


148-5 


148-7 


141-4 


148*8 


139*4 


140-8 


144-7 


141-4 


140-4 


143-J 


18 


134-5 


140-1 


160-8 


162-5 


140-4 


138-7 


136-6 


138-3 


139*7 


139-7 


189*: 


14 


150-8 


149-7 


1481 


147-2 


144-7 


145*2 


146*3 


147-2 


147-8 


148-8 


l.%l-: 


16 


126-3 


143-2 


157-8 


151-7 


147-6 


148-9 


140*0 


156-3 


154-0 


154-C 


157-i 


16 


174-6 


172-4 


162-8 


164*2 


lRO-4 


174-2 


173-5 


163-6 


176*4 


178-8 


17rt*( 


17 


164-9 


177-4 


179-2 


184-8 


180-3 


175-6 


177-0 


180-6 


182-1 


185-9 


1»5- 


18 


— 


— 


— 


— 


At Fort Chipewyan. 




— 


— 


— 


19 


1790 


180-2 


188-8 


188-2 


183-6 


182-7 


182-4 


181-6 


182-6 


184-9 


185- 


80 


184-8 


183-8 


184-8 


184-0 


181-0 


180-2 


179*8 


173-3 


183-9 


187*5 


191- 


>, 21 
i 28 

a 184 


168-2 


166-4 


169-4 


175-6 


181-0 


179-1 


178*2 


176-8 


177-0 


176*9 


179- 


800-6 


192-4 


190-0 


192-9 


192-3 


187-1 


184-5 


184-4 


186-3 


186*6 


103- 


197-8 


194-9 


196-6 


197-6 


200-2 


199-6 


197-3 


197-6 


197-9 


199-4 


liW* 


188-6 


187-9 


185*6 


186-0 


182*8 


183-6 


183-2 


181-1 


185-5 


184-3 


183* 


1 26 


— 


— 


— 


» 


At Fort Chipewyan. 


— 


— 


— 


— 


ti 86 


176-7 


182*6 


167-8 


179-9 


181-9 


181-8 


179-6 


177-6 


181-4 


178-9 


187' 


87 
88 


168-6 


174-2* 


175-1 


180-4 


176-0 


174-4 


174-2 


171-4 


178-6 


17S-2 


176 


Boms • 


3258-4 


8488-4 


3612-1 


8060-6 


8689-8 


8561-6 


3596-9 


8655-5 


3749*1 


8727-4 


3855 


Meant - 


141-67 


148-06 


157-05 


169*15 


157*82 


154-48 


156-34 


158-98 


163-00 


108-06 


167-t 


DiiTerenoefl 


0-00 


7-39 


15-38 


17-48 


16-15 


12-75 


14-67 


17-26 


81-83 


80-61 


25- 


AX ^ 




-002623 


-005460 


•000205 


-005783 


-001626 


-005203 


-006127 


-007572 


•00731 


7 009 


000000 



* Vinible aurora. 

* Fifteen minutes late. 

* Twenty minutei Uto. 



*> Omitted ftrom the Means, as Itcing incomplete. ^ 6ovo 

• At 21^ 30- 188-7 ' Seventeen minutes late. k To 

^ Nino miautof late. *■ Included with February 
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Lake AmABASOA — continued. 
Ahttnei of Iloiirly Observations made daring tbe months of January and Febniary 1844. 





IS. 


14. 


16. 


16. 


17. 


18. 


19. 


80. 


21. 


82. 


23. 


Sums. 


Means. 


Fortnightly 
Meana. 


_ 


_ 


. 


__ 


— 


__ 


. 


_ 


148*6 


IMS 


165-8 


_ 


_ 




173-1 


— 


174*7 


168-6 


171-8 


1668 


164*8 


158*6 


159*8 


169-7 


156-4 





168*01 




1S91 


167*6 


158*1 


169-1 


160*0 


1691 


169*1 


158*8 


165*8 


152-7 


156-3 


8766-8 


156*53 




1752 


179*0 


177*7 


M^»'M 


9oa'9 


Ig:| 


S:? 


178*1 


167*8 


447-0 


-97-6 


8802*6 


158*44 




161*0 


168*1 


169-8 


168-7 


154-6 


151*9 


166-6 


-AO'O 


85061 


146*09 




1551 


146-1 


161*0 


187-4 


160-8 


142*8 


148*5 


80*9 


127-8 


Sunday. 
122*8 115-6 


] 8162*6 


181*85 




16?2 


144-1 


ig:r 


1«*8 


151-9 


168-6 


140^3 


^.M*.l" 


4as'4 


164-1 


137-9 


8820-1 


188*71 


146-70 


148*4 


160*6 


148-2* 


146-5* 


144-1 


146*8 


147*8 


— • 


131-8 


125*7 




140*71 


189*9 


148-6 


140-7 


147-4 


140-7 


141'4 


146-9 


187*5 


141-9 


137*1 


188*1 


»68-6 


140*86 




151*4 


147*4 


168*8 


160-7 


149-1 


160*4 


160*0 


149*8 


144*7 


143-0 


148*4 


8461*0 


144*85 




152*6 


166-8 


164-8 


166-4 


166-0 


160-8 


168*6 


187*6 


146*0 


143*2 


141-6 


8607*2 


160*80 




147*7 


147-6 


147-1 


1442 


148-6 


147-1 


141-6 


148*8 


188*8 


Sunday 


140*7 


] 8468*9 


144*64 




14V6 


147-6 


160-8 


16ir2 


168-8 


161*0 


167-8 


160*2 


158*4' 


167*8 


157*8 


8531*7 


147*16 




153*6 


168-8 


160*2 


162-7 


160*6 


161-1 


158-4 


144*8* 


164*0* 


152*5 


140*4 


3661-4 


168*66 




140*3 


146-6 


144-2 


140*6 


141*4 


148-9 


141-6 


162-0 


146-6* 


148-5* 


138*7 


8440*6 


143*86 




140*8 


146*6 


136*1 


140-7 


140-8 


188-7- 


186*8 


188*6 


124*9 


182-5 


187*6 


8264*1 


136-00 




141*2 


147-8 


165-4» 


168-4" 


162-4« 


164-9* 


165*8* 


160*8* 


104-6* 


1211* 


148*6* 


8804-6 


187-69 




131*4 


181-2 


1841 


184-9 


138*4 


181-1 


182*6* 


128*6* 


no-0* 


Sunday. 
1181*. 125*3* 


} 3223-9 


184*83 




13V7 


182-1 


181-8 


187^1 


148-1* 


147-1 


148*8 


166-8* 


157-1* 


145*8* 


1621* 


8135-5 


1.30*65 


180-94 


133*1 


183-0 


181-1 


127-1 


128-5 


122-4 


1W8 


126-6 


121-1 


120*8 


182*6 


3IH31 


128*46 


12H-8 


127-8 


180-9> 


147-S« 


740» 


188*5 


112*0 


62*6 


61-7* 


80*2* 


36*6" 


2rrfRI-8 


108-74 




i:»3-7 


132-4 


127*2 


128-4 


120*1 


119*1 


125*1 


128*6 


123*0 


123*8 


1260 


2mi3-3 


120*97 




127*4 


125*6 


125-7 


127*7 


119*8» 


131*8 


124-9 


122*8* 


120*1 


^-a^ 


90*8* 


, 2U628 


123*03 




118*1 


122-7 


1211 


125*5 


126-0 


127-7 


135-6 


108*3 


134*0 


»y^ 


124-7* 


|}«s»-. 


120*18 




1380 


137-8 


141-0 


140*8 


141-0 


140-5 


145^3 


146*5 


148*6 


143*8 


106-3 


8246*8 


135*28 




117*4 


161-6 


160-8 


140-6 


151-1 


169*4* 


m-6 


147-2 


117*7* 


137*8 


138*6 


3527*1 


146*00 




110*4 


139-0 


187-7 


139*8 


143*9 


157*4* 


137*2 


138*9 


169-5- 


144*8- 


112-2- 


3853*2 


139*72 




:^t&5'6 


3466-0 


8482*4 


3606-6 


3488*0 


3611-4 


8646-2 


3820*5 


3112-8 


3187*1 


2778*4 


79886*6 


- 


143*08 


148-98 


14610 


146-10 


148*83 


146*81 


147-72 


188-86 


129*70 


182*80 


116*76 


188*26 


- 


2C-70 


26-68 


27-82 


28-82 


£6*66 


29-08 


80*44 


21*07 


12*42 


16*62 


0-00 


- 


— 


•000*78 


00M71 


-009876 


•010281 


-009070 


-010806 


•010806 


■007480 


*004409 


*005610 


-000000 


-- 


- 


















189*6 


14**8 


112-2 








U7 9 


142-9 


141*0 


187-0 


156-8* 


168-0 


^«5-«* 


4740 


147*0 


138*4 


136-1 


8083*9 


128*58 




1.'>l*4 


164-6 


186*4 


161-7 


y«*7 


470'4 


to*-* 


9(H'6 


173*7 


1H7 8 


146*1 


3556*3 


148*18 




158*0 


168*6 


178*7 


166-0 


143*1 


146-1 


151*9 


169*3 


.140*8 


Sunday 
140*4 


140-6 


} 8482*2 


14500 




176*3 


178-4» 


180*4» 


/9»*7* tf^-tf* 


\ii 


178^4 


168*0 


94-6 


90-7 
155*6 


138*4 


3396*6 


141*48 


' 148-06 


130*3 


146-6 


147-9 


144-8 


154*0 


496-9 


164*2 


150*0 


14S-3 


3428*8 


142*87 


156*9 


167-1 


166*6 


172*7 


162*4 


154-8 


166*7 


166-3 


1H37 1 162*2 


122*6 


8703-8 


154-80 




175-7 


175*2 


173-0 


162*5 


168*5 


166-8 


161-8 


162*4 


151*1 lfa*3 


164*1 


3667*9 


148-00 




1621 


168*8 


162*2 


158*3 


162*9 


172*9 


164-6 


161*2 


170-3 131-8 


167*1 


8886-1 


161-92 




! 158-6 


163*0 


157*0 


158-4 


166-8 


168*1 


156*8 


108*1 


Sundi^v. 
117-2*' 133*8 1 128-1 


] 8641-6 


161*73 




! 150*5 


14Sr8 


151 


WS 


14^4 


IMre* 


155-4 


158-4 


1.35*9* 96-0« 


IWfl* 


8442-2 


148*42 




1 IWU 


145*6 


147*5 


146-4 


140*1 


140-3 


164-6* 


159*3* 


140-3 


150*4 


15<l*8 


3403-9 


145-38 




1 1W6 


140-3 


148*2 


148-6 


148*3 


161*8 


172*6 


166*4 


KM* 3 


147*6 


1600 


3633*9 


151-41 




' 172*7 


173*3 


177*9 


181-4 


181*6 


182-1 


182*6 


183-6* 


1791 


177*0 


174*5 


3936*0 


164-00 




1M» 


187*6 


189*2 


185-6 


193*5» 


200-2* 


184*1 


178-5 


/;3-j*: 157-9* 


171*7* 


4200*2 


177-51 




197*6 


201*9 


202* 6»; 204*6" 


189*9 


189-7 


183*0 


164-6 


190-2 


Sunday 
191 -8 


183*7 


} 4450*6 


185-82 




' 190-7 


189*3 


189*3 1 184-6 


187-1 


187*6 


186-6 


186*8 


186-8 


175*8 


179-2 


4188-2 


184-51 




un;-6 


196*9 


197*0 1 102*0 


192*6 


192-6 


191-4 


188-7* 


192*5" 


181*7 


172*6 


4405-8 


187-32 


177*28 


1 l.s«*l 


182*2 


186*5 1H9*7 


189*7 


1961 


196-6 


163*0* 


186*7* 


180*9* 


178 •«• 


4800*7 


179-57 




■ l«wi 


201*1 


196*2 1 196*6 


196*4 


105*6 


198*7 


199-7 


1«6*6 


194*6 


202*2 


4648-9 


193*50 




2<^ro 


204*2 


2030 


201*1 


199*8 


196*3 


106*8 


194-6 


196-7 


193* 1 


189*1 


4756-8 


198*20 




1 181*4 


182*4 


180*1 


181*8 


181*0 


178*3 


176*7 


176*1 


176-2 


$uniL\v. 
176-8 176*3 


;} 4361*8 


181*74 




. 19<r4 


190*6 


192-8 


191-9 


196*9 


IOS'9 


198^8 


20r9 


191-7 


175*0 


406-9 


4868*1 


181*75 




, 176-8 


178*4 


1741 


170*9 


167-0 


168*6 


178-8 


160*0 


'» 




■— 


— 


178*91 


J 


] — 


— 


— 


— ' 


— ' 


— 


— ' 


— 


— ' 


-^ 


— 


— 


— 




;ii)57*4 


8086-9 


8004-1 


3060-9 '8065-2 


4085*7 


4044*1 


3888*6 !8734*4 


36264 


3678-2 


90886*1 


- 


172*06 m-» 


178-68 1172-60 


178-27 


176-47 


176*88 


171-24 


162*87 


167*68 


156-67 


8989*70 


ies-74 


30-39 1 31*68 


81-99 


80-98 


31*60 


83*80 


84-16 


20*57 


20-70 


15*96 


13*90 


- 


- 


:- 010788 


•011229 


-011366 


•010090 


•011218 


•011990 


012127 


•010107 OOT^IC 


•006686 


-004084 


— 


- 



* Twelve miuutoa lato. 



• Thrro minutea latA. 
Incrcasiiig numben dooote incrssac of Horisontsl Foros. 



If AONETICAL OBSEBYATIONS. 



FOBT SIMPSON. 
Abstract of Hourly Observatbns made dmiiig the montfaB of April and May 184 



Date. 

G6U. 
Mean 
Time. 


Bifllar Magnetometer. 


Noon. 


1. 


2. 


3. 


4 


& 


6. 


7. 


8. 


9. 10. 


10 

n 

12 
IS 

14 
15 
16 
17 
18 
10 
20 
21 
22 
28 
24 
26 
26 
27 
28 
29 
80 


112*4 
285-0 
283-6 
124-7 

240*7 

247-1 
249*0 

221-8 
225-8 


180-9 
284*6 
250*8 
176-5 

»7-8 

2n*i 

203-8 
221-3 
225-5 
233-5 


140*8 
231*0 
248*0 
822-6 

2«1 

246-8 
247*0 
218-0 
188-9 
238*2 
830-0 


146*0 
210*8 
886*1 
224*8 

248-3 

247-2 
251*6 
187*6 
229*7 
236-8 
883-5 


2^-2 
191*0 

498'9 

219*8 

244-0 

248-1 
246*7 
228-0 
248-6 
287-4 
232-0 


206*4 
213*1 

448' 

255*6 

228*8 

248-7 
847-2 
242-6 
237-1 
233-8 
228-0 


186^6 
198-7 
182*0 
248-0 

848^0 

846^9 
851-8 
238*6 
289*2 
228*3 
227*6 


210^0 
248*9 
211*6 
241-6 

25V8 

246^9 
246*7 
234*8 
233-7 
228*8 
224*0 


21^8 
880*2 
248*2 
266-5 

846^6 

246^0 
206*4 
234*9 
289-9 
296-8 
218-2 


22^5 246^4 
244-9 233-6 
246*8 252*5 
241*8 248*1 

246^3 237^4 

24r3 24r 
240*6 246*7 
232-1 229-0 
228*4 226*6 
220*8 220*0 
216*8 214-3 


214-87 

270-6 

^-6 
191-1 

178-3 
267*3 
182-7 
a6'S 

251-0 


221-77 
^•7-4 

2M-0 
199'6 

216-6 

807-3 

HTS 

4S6'0 
478-6 


228-03 

4H'8 

^A 

262-5 
223-4 

243-4 
2201 
272-8 
90-4 
815-8 
238*3 


222-08 

949-6 
264*6 

499- 
2770 
222-0 
251-8 

253-1 
204-9 
279*8 
86^6 

250*1 


218*97 

279*8 
252*6 
494-4 
273*8 
2701 
266-4 

268*3 
252*9 
275*6 
224-0 
187*0 
291*8 

162-0 
256-8 


228-55 

291*9 
252*4 
409-9 
266*5 
263-6 
270*8 

268*1 
270*3 
275*5 
255-8 
122*3 
270*0 

210*8 
253*0 


225*60 

2^0 
280-2 

494-9 

272*0 
256-6 
270-8 

265*4 
271-6 
271*4 
243*6 
219*2 
282-8 

25V7 
258*8 


234*06 

275*5 
271*8 
226-7 
280-5 
263*8 
271*5 

268^8 
273*4 
260*2 
226*6 
269*5 
250*2 

26^2 
237*8 


241-89 

275^6 
269-8 
254-6 
272*4 
281-8 
263*8 

27r4 
271-5 
269-8 
286-0 
863*4 
868*5 

258^0 
250*1 


235*38 235-51 

276^0 276^6 
248-0 269*8 
294*1 816-7 
2n*9 250*3 
200*8 260-6 
200*8 2630 

266*8 260*5 
266-6 268-C 
268*6 280*( 
278*2 257*( 
271*3 260*1 
268-6 263*< 

261-5 253* 
251-5 249- 


20 
21 
22 
23 
24 
25 
86 
27 
28 
29 
80 
81 


949'* 

262-0 
283-0 

240-0 
237-8 
847-7 
254-5 
258-9 

264-9 
tfar-4 
268*3 
»ff*y 
247*5 
252*1 

255*6 
229-3 

&\ 


'2^:; 
256*7 
256-7 

229-6 
246*9 

253-4 
261*6 
238*4 

868*4 

246*1 
268*1 
215*8 
247*9 
242*4 

264-9 
288-0 
487'0 
469-4 
948'^ 


836-9 
259*2 
266*5 
258*8 

2^*6 
235*6 
1«1 
2011 
262*1 
241*3 

248*0 

843*4. 

252*1 

219-8 

256-1 

249-5 

262*1 
2240 
449-8 
909'9 

460-9 


284*5 
267*2 
232*1 
240-7 

260-0 
248*9 
176-1 
171*2 
248*5 
238*4 

242*1 
257*1 
250*8 
228*1 
250*3 
258*6 

261*9 
231-3 

Xi 

215*3 


»»-5 
277*6 

281*6 
162-1 
246-1 
256*8 

260*6 
286-9 
254*8 
236-3 
259*3 
254*7 

273*1 
283*6 
211-0 
204*1 
237*2 


258*5 
260*6 
191*6 
865*8 

285*3 
240*0 
227*3 
221*6 
102*9 
263*9 

267*0 
278-2 
266*7 
250-1 
267*3 
251*9 

262*8 
236*4 
266*3 
262*2 
237*4 


255*5 
268*8 
220*4 
267*4 

243-2 
260*0 
246*6 
240*3 
260*1 
259-9 

280-5 
264*5 
248*0 
247-0 
257-4 
266-6 

256*6 
286*5 
274*6 
264*8 
260*5 


256*4 
270*5 
268-6 
260*4 

262*0 
263*7 
258*3 
271*0 
263*3 
261-0 

250*5 
267-3 
250*8 
254*6 
250*4 
248*9 

256*3 
248*3 
287-3 
257-0 
251-4 


260*8 
866*0 
289*8 
267*4 

262*9 
261*1 
250*6 
260*0 
262*0 
258*5 

260^8 
264-2 
261*8 
254-4 
240*4 
252*« 

2M^0 
244-0 

240-8 
272*7 
250*9 


266-2 261- 
260*8 251 
261*3 260 
263-4 256 

280-9 2B4 
255*6 256 
258*0 25S 
262*0 2&S 
860-4 2AV 
200*5 26: 

280*8 2*\ 
264*8 2(V 
261-4 2«5 
268*5 25 
24fi*9 24 
840-3 2S 

240^1 21 
242-1 2i 
238-1 a 
265-4 21 
248-9 & 


Mean 
16tt April 
to24(^Hiiy. 


•217*60 


212-92 


220*97 


231-20 


288*77 


244*45 


252*94 


269-83 


261*33 


260-33 -2) 



• Viaiblo aurora. »» Beyond the xero of the scalo. « A t 3* ; 

< At l*- 30- 103*0. « Tckcn at l** 2i*». 
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FOET SIMPSON. 
Abttract of Hourly Observations made during the monthi of April and May 1844. 



Horiiontal Force Kagnetometer. 


13. 


14 


18. 


16. 


17. 


18. 


19. 


90. 


21. 


92. 


98. 1 


Sums. 


Meuu. ^ 


^ortniffhtl}' 
Meanx. 


245*6 
285*1 
242*0 

254*7 

S222 

240*6 
2i60 
219*0 
219*8 
223-6 
222*7 


»B^0 
844-S 
254-3 
240-3 

263-8 

254^6 
240-6 
240-8 
224-3 
220-8 
222*5 


2M^7 
MS-9 
963-6 
257-3 

988^0 

250.4 
261-8 
234*0 
229-4 
296-3 
222-8 


266-3 
960-7 
976-8 
253*6 

2861 

948r7 
256-9 
239-9 
226-2 
221-1 
229-8 


966-6* 
948-7» 
961-8* 
800-8 

991-4 

956*8 
250-1 
230*9 
244-8 
816*5 
282-1 


253-6» 
976-3^ 
978-6' 
994-9 

«/-/• 

958-0 
940-9 
2S6-7» 
948-9 
226-1 
983-1 


9I8'9 
284-7 
262-8 
981 -9* 

trra 

960-4 
246-0 
228-0 
237 -0» 
221-9 
229-8* 


940-8 
241-6* 
281-2 
278-7 

966^0* 

96^6 
245-6* 
947-6* 
2270 
216-7 
223-6* 


217-7 
196-8 
238-5* 
250-6 

28r7* 

937*6 
969-8 
t4/-^ 

290-9 
281-8 


¥6a'5 
160-0 
190-3^ 
989-1 

944-6 

835-4 
968-8 
/otf-6* 
436-6 
231*8 
210*4 


199-4 
79-8 
214-8 

836-3 

844-4* 
254-3 

85-5. 

221-6 

"~ 1 


614*4 
6120-6 
6400-1 
6626-1 

} 6887-9 
} 6180-6 

6607-9 
5356-4 

6619-0 
6417-1 


818-86 
298-76 
984-88 

948*26 

965*44 

950-01 
245*76 
293*18 
229*67 
225*71 
226*00 . 


- 234-14 
256-21 

y 854-81 


237*30 

284*4 
298*2 
»4.1*9 
260*8 
265*6 
258*0 

270*6 
265-9 
273*0 
288*8 
296-3 
287*6 

259-3 
280*4 


244*07 

286^3 
854-6 

§{:? 

250-1 
263-8 

260^4 
270-5 
275-1 
260-1 
297-1 
283-2 

260-8 
826-4 


94709 
280^6 

^4 

262-7 
260-6 
268-8 

265^7 
278-8 
270-0 
267-3 
280-3 
276-6 

286^1 
8»y9 


210-86 

mo 

^:; 

264*9 
250*6 
262-9 

268-0 
275-6 
276-1 
208-2 
965-0 
309*2 

273-6 
XS-7 


205-81 

271-6 

268-5 
262-4 
265*6 
262*4 

266*9 
278*0 
286*2 
283*0 

277*4 
2S76 

262*6 
308*9 


256*96 

2^8 

270-9 
268*8 
969*3 
269*8 

268*3 
282*4 
292*7 
265*3 

gOO'O 

260*4 

28L*6 
278-6 


252-33 

2'?:-T 

272-2 
972-5 

271-5 

268^6 
274-1 
304-2 
268-9 

289-2 

268-3 
265-3 


244-87 

iN»-7* 
286-4 
269-4* 
269-1* 
267-2* 

270r9 
266-1 
288-6 

^i 

170-9 

261-3 
246-1 


220-95 

ST 

268-9* 

260-8* 

204*5 
272-6 
216-9 
284-3 
ma'7 
232-1 

UO'S 
261*6 
80'0 


209-91 

4S9'(r 
281-6* 
265-3* 
«44-7' 

tS4'0^ 

267-8 
278 '5 
266-6 
255-1* 
255-8 

»96'0 
261-1 
4'/ra 


213-06 1 

937'6 
279-8 
4/M-6^ 
285-5 
255-1 
l64'6 

230-5 1 
254-5 
264-9 1 
244-9 , 

«*•*! 


841-6 
6287-8 

6575-9 

6129-6 
} 6136-4 

6203-2 

5821-4 

} 6154-6 

6870-2 
5845-0 


26^97 
256*88 
232*33 
270*23 
255*40 

256*68 

261*98 
258*47 
275*84 
24fi*56 
230*65 

256-44 

244-60 
943-54 


288*0 
803*6 
260*3 
988*7 

262^7 
258*6 
306-7 
270*3 
258*6 
264*3 

260-9 
307-3 
291*8 
251-8 
258*4 
2C9-9 

260-3 
2780 
iSf'Q 
260*7 
279-5 


280-8 
266-0 
2641 
287*0 

258^6 

%:; 

2S96 
260*6 
262-9 

2©^7 
325-7 
266*1 
257-6 
248-4 
251-8 

251-6 
267-9 

251-9 
285-3 


287-8 
886-4 
.964-2 
967-4 

268-9 

^t 

276-1 
281-8 
287-9 

2713 
281-7 
268-8 
256-6 
2«6-2 
240-1 

250-6 
266-1 

268-6 
282-8 


978-6 
297*6 
271*2 
269*8 

27rs 

263*9 
283*7 
261*8 

2i»^2 
2840 
268*4 
250*9 
250-9 
257*1 

250^9 
264-7 
i67'6 
252-9 
267-1 


288*2 

800*2 
266-4 
278-6 

277^6 
300*3 
284*4 
264*4 
264*5 
272*1 

292*6 
282*1 
257*8 
248*6 
248-1 
274-9 

25ri 
259-4 
a»s'6 
261-7 
260-8 


966-8 
988-6 
261-6 
285-7 

270-6 
272*4 
298*3 
262*6 
2«>-5 
262*3 

SU-6 
280-2 
263*2 
256*8 
252*4 
283*3 

25**8 
231*4 
«M*4 
237*7 
260-7 


248-5 

286-7* 

271-3 
2751 
286-5 
235-2 
280-1 
266-3 

MS'* 
273-4 
262-4 
261-9 
233-0 
262-3 

259-7 
240-9 
AW 7 
268*8 
206*7 


294-7 
««-4 
269-4 
252*6 

254*3 
282*9 
288*1 
252*7 
268*4 
267*9 

256*7 
267*5 
262*4 
258*9 

259*8 
254*9 
282-4 
251-4 
209-2 


879-7 

SgJ 

238-5 
276-7 
254-7 
226-3 
262-1 
267*7 

274-1 
273-7 
241-4 
282*8 
245-9 
246-6 

2M-4 
258-1 
251-7 
246-2 
242-8 
239-8 


988-7 
M6'9 
267-3 

♦/.5-y* 

280-7 

& 

254-8 
253-4 

268-6 
247*1 
259*2 
240*4 
240-6 
248*2 

245*4 
260-1 
259-2 
233-2 
248-3 
243-4 


1 

874-8 
9S9'a 
264-6 

240^3 
250-8 
237-3 
241-4 
253*8 
259-4 

267^6 
270-6 
270*1 
236*9 
258*9 
241*9 

246*6 
238-7 
254-8 
HO'S 
247*3 
244*9 


6408-4 

6069-2 
} 6247-6 

6264*8 

6146*8 

6098*0 
6245*7 

} - 

6465*9 

6458*6 

i 62421 

' 5932*6 

6043-0 

'} «"•« 

6102-6 

1 6053-6 

! 5761-0 
1 5016-2 


266;77 

iS-72 

260-32 ! 

961-03 
256-12 
255-68 
240-92 
260-24 

260-79 

960-41 
260-10 
960-00 
247-19 
251-79 

256*31 

254*27 
252*23 
235*38 
240-04 
246*51 


■ 257-57 

J 

)■ 248-54 


275*86 


276-94 


277-01 


274-68 


272*45 


267*20 


266-60 


258-07 


248-80 


245*84 


245-18 


- 


- 



iBonMbw mimlMn dtnote an inereaie of HoriioDtal FoN*. 
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MAONETIOAL OBSEBYATIONBw 



LAKE ATHABASCA. 
AbfUvet of Honriy Obtenratioiui made during the month of October 1843. 



Meui 
Time. 


Induction IncUnometer. 


Noon. 


1. 


2. 


8. 


4. 


5. 


6. 


7. 


8. 


9. 


10. 


10 

11 

18 

18 

14 

15* 

16 

22 

28 
24 

^ 26 
27 
28 
29 
80 
81 


lfiO-8 
lft8'6 
1188 

2te-7 
283-6 

«4«-7 
271-4 
283-2 

t^r 

294-1 


115-S 

^•2 
247-0 
248*3 

887-7 

S4¥'0 


180-8 

^-0 
887-8 

248*1 

^■i 

257-6 
261-8 
261-8 

908-6 


466-0 
188-9 
181*6 
117-8 

241*4 
837-4 

252-4 
2571 
259*6 
240-8 
865*8 
262-4 

979-9 

965'7 


460-4 
148*4 
129*8 
116*8 

^•0 
241*6 

2400 
841-4 
855*8 
861*9 
860-8 
855-8 

875-8 
255-7 


1880 
188*8 
190 7 
185-9 

239-4 
245*1 

2«-8 
253*9 
256*4 
264-7 

^:; 

266-0 
257*3 


sJTo 

141-6 
118-6 
116-7 

241-1 
186-0 

246-1 
245-1 
250-4 
254*1 
253*0 
278*9 

269^7 
886-8 


118*8 
117-9 
126-5 
118-1 

246-1 
218-7 

252-4 
248-6 
254*9 
287-2 
249-3 
269-9 

270-5 
809-2 


180^9 

122-0 

97-4 

138-4 

245-5 
831-4 

289^5 
247-6 
252*0 
264*2 
260-6 
278-0 

260*6 
268-2 


188-8 
127-6 
113-8 
186*5 

240*2 
282*6 

252^1 
249-6 
248-9 
254*8 
260*2 
276-2 

27r8 
264*6 


135*^ 
130*^ 
121*{ 
126*1 

241 •< 
231*2 

258*i 
244*i 
249*( 
265-{ 
252*1 
270*4 

277*1 
264'€ 


JSumii - 


8703-6 


8868-9 


8281-0 


8095-6 


3041-9 


8052-7 


2968*5 


30811 


8050-1 


3068*0 


3068-I 


ICOMU - 


884-64 


257'92 


834*86 


221-11 


817*88 


818-05 


810*97 


215-79 


217-86 


818*48 


219-a<! 



•TUUesuron. 



* Not included in the Mean ftt the fiwt, hdng impc 
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LAKE ATHABASCA. 
Abitract of Hourly OlMervatiooB made daring the month of October 1843. 





18. 


14 


15. 


16. 


17. 


18. 


18. 


80^ 


21. 


88. 


88. gmna. 


KeeoB. 


Portaig»tIy 


128*0 
128*0 
117*6 
116*8 

885*8 
281*5 

244*8 
246*8 
240*8 
241*5 
236*8 
258*8 

884^4 
255*6 


121*8 
188*6 
188*4 
116*8 

218^6 
888*0 

241*8 
240*0 
24B*8 
254*6 
258*8 
806*5 

258*8 
296*4 


118*4 
128-8- 
128*3 
120*1 

286*8 
281*4 

254*3 

244*1 

248*1 

245*7* 

258*8 

808*6 

888*8 
800*9 


134^0 
128'5> 
115*8 
108*1 

886*8 
288*8 

808*5 

247*7 

800*4 

248'1* 

206*8 

254*1 

8610 
208*7 


12?5 
^#/*7' 
83*6 
128*0 

286^8 
888*6 

254*4 

244*7 

208*4 

248*8* 

851*6 

880*7 

876^6 
265*8 


llFl* 
/y«*** 
110*4 
HS-g 

88^6 
287*6 

268-4 

886*1 

258-7 

240-6» 

254-6 

268'8* 

850^8 
2n*8* 


isri* 

186*4 
81-4 

848^4 
884*6 

8080 
808-8 
d06*d 
288-2* 
864-7 
886*6> 

861-4 
880-6 


m-7- 

115-1 

285^6 
248*5 

844^1 
888*4 
ja0*« 

287*8* 

864^8 
261*4 


iiTa- 

153-8* 
188*0 

285*8* 

84r6 
243*8 
268*6 
940-9* 

^^ 

271*5 
•46J 


909*6* 
168*8- 
188*7 
125*8 

899-8 
282*8 

246^8 
248*2 
261*6 
974-6* 

848-6* 

278*7* 

2W^3 
44^7 


156-6* 
1480* 
108-0 

998-0 
233-S 

24ff*6 
8000 
806-6 

a8ro 
a90j 


646*6 

846-88 
8618*7 
88676 

} 3878*3 

5688*6 

} 0600*0 

6007*6 
6118*8 
6811*8 
6454*8 
6478-6 

} 6415*8 

6818*1 
5716*8 


814^58 
148*68 
146*61 

uri5 

146*76 

840*a6« 

888*88 

800*88 
864*80 
863*66 
368-98 
868*68 

868*86 

888*84 
a76-14» 


. 


2878*8 


8n6*8 


8886*7 


8881*6 


8866*6 


8808*7 


8U8-8 


8888*5 


8886-6 


3488*6 


8610*0 1 75886-8 


884*88 


218*78 


218-88 


218*34' 


212*88 


811-88 


811*41 


282-84 


248*82 


2S1»18 


846-71 |861*07 11 5888*80 


224-95 



» Heaoiby th6 0lMerTBtionifbnniiigooDp]ete8-liottrlyiervioes. 
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MAQNETICAL OBSEBYATI0N8* 



I4AKX Athabasca — oonfmaiedL 
Abttract of Houriy Obfeiratioiis made during the monthi of November uid Decemb 



Dme. 
Gett 
Mean 


























Time. 


Noon. 


1. 


2. 


S. 


4. 


6. 


«. 


7. 


8. 


9. 


10. 


1 


1060 


116-2 


lSS-8 


07-1 


98-1 


91-5 


96-1 


100-8 


101*8 


106-8 1052 


2 


100*4 


98-7 


9S-8 


WO 


94*8 


102-3 


106-4 


107-8 


107*4 


110-2 


99-6 


S 


two 


124*6 


106-9 


103-9- 


09-9 


104-6 


106*7 


110*8 


114*8 


118-1 1W2 


4^ 

6 
6 




— 




99-8 


102-9 


103-1 


104-0 


108-6 


106-0 


109*6 1142 


tt9'4 


104-7 


122-9 


111-2 


102-6 


1189 


109-8 


116-3 


118*0 


100-0 110-6 


7 


llS-1 


lM-4 


110-4 


IIV'S 


121-6 


116-6 


125-9 


118*4 


101*2 no- 8 


8 


120-4 


121*8 


114-3 


129-9 


122-2 


110*1 


111-8 


117-8 


114*7 


128*6 129-8 


9 


yj«*9 


01-8 


102-5 


106- 1 


1U7-S 


116*9 


120-1 


120-5 


122-2 


128-1 118-9 


10 


443-9 


109-2 


119-4 


121-6 


124-2 


120-2 


114-5 


116-7 


119*8 


133-4 


I24*fl 


11 
12 
IS 


14fl 


125-4 


109-0 


100-8 


113-2 


122-7 


1281 


126*2 


123*2 


121*4 


L201 


123-8 


1130 


120-6 


138-6 


vs:-i 


466-4 


496-7 
119-1 


104-9 


119*6 


121*8 


118-< 


14 


117-9 


119-9 


134*5 


118-2 


112-6 


121-6 


119*4 


124*4 


123*1 


IS 


123-9 


136-6 


125-8 


151-1 


100-6 


116-9 


120-4 


119-8 


118*2 


121*6 


116-3 


16 


118-4 


121-1 


1170 


117-2 


116-1 


119-7 


127-1 


182-2 


128*9 


132*4 


134-: 


17 


122-8 


123-8 


126-2 


126-9 


123-9 


121-8 


125-8 


122-0 


128*8 


119*5 


118-1 


18 
19 
20 


•124-7 


122-7 


121-7 


121-8 


121-6 


122-0 


131-8 


131-4 


126-3 


124*2 


124- 


123-S 


132-4 


139-2 


132-2 


131-9 


128-1 


126-6 


124-1 


125*7 


129*1 


ISO- 


. 21 


1300 


126-4 


121-7 


127-1 


12S1 


126-7 


136-4 


137-7 


137*9 


142-7 


133- 


IS 


131-7 


146-7 


136-6 


147-9 


1300 


137-8 


186-2 


182-3 


129*4 


128*7 


127- 


127-5 


124*1'' 


129-5* 


126-6 


126-8 


127-2 


136*6 


137-6 


186*2 


134*7 


132- 




l!»-0 


935' 6 


1441 


139-0 


126-0 


180-9 


132*6 


127-6 


136*3 


133*6 


136- 


130-0 


136-3 


135-8 


132-7 


13S-8 


133-6 


136-8 


138-8 


142-0 


138*8 


134- 


140-0 


151-0 


141-3 


130*2 


137-8 


139-6 


144-2 


141*7 


138-7 


136*3 


137 


28 


148-7 


139*4 


139-2 


130-6 


138-0 


136-6 


163-6 


137-1 


141-7 


143*4 


151 


29 


145-4 


182*2* 


165-4* 


159-0 


162-2 


135-9 


185-2 


141-2 


143-2 


146*6 


146 


SO 


1380 


139-8 


136-6 


138-7 


134-7 


134-7 


144-8 


141-6 


146-8 


162-4 


148 


Sums - 


3367-7 


3260-1 


3148-5 


3142*6 


3160-8 


3086-6 


3153-2 


3128-7 


3135-4 


1171-1 18142 


Meuu - 


134-71 


180*76 


126-94 


125-70 


126-43 


123-46 


12613 


126-16 


126-42 


126-84 126- 


1 


140-7 


163*8 


145-3 


148*9 


130-4 


139-8 


132-0 


143-7 


136 2 


134-5 14: 


2 
8 

4 


igo'a 


499'0 


««•/ 


974-7 


477'3 


138-5 


184-1 


184-4 


150*1 


140-6 


14& 


157-0 


169*0 


158-2 


158-0 


155-6 


165*4 


156-8 


167-1 


165-8 


165-7 


15 


5 


158-1 


157'4 


167-0 


143-5 


140-4 


131-9 


147-6 


160-8 


150-1 


162-7 


15! 


6 


iqSB'S 


tOS'O 


isrs 


141-9 


141-9 


140-7 


153-9 


166-7 


169-2 


168-2 


1* 


7 


161-2 


155*6 


140-6 


161-7 


150-1 


140-6 


154-8 


156-7 


164*8 


154-6 


15 


8 


155-9 


151 


lM-3 


156-3 


158-3 


156-6 


178-6 


178-9 


194*0 


161-8 


11 



10 
11 


150-8 


164*0 


181-4 


183-5 


158-7 


146*9 


159*9 


151-9 


155*1 


151*0 


15 


162-6 


185*2 


165-9 


141-3 


173*4 


177*7 


150-5 


160-3 


154*0 


149-7 


16 


12 


177-6 


160-7 


165-3 


157-2 


166*4 


171-1 


167-5 


170-0 


170-6 


1611 


14 


13 


162-4 


172-0 


171-8 


170-6 


167-1 


163-3 


178-4 


183-6 


183-6 


183-4 


17 


14 


188-3" 


188-6* 


172-0 


lon-o 


174-4 


177-3 


180-3 


174-1 


174-9 


176-7 


\1 


15 


173-8 


170-2 


175-5 


18ri-6 


160-1 


160-9 


170-0 


177-3 


167-8 


167-8 


\i 


16 
17 


172-9 


172-6 


170-6 


166-7 


166-8 


171-7 


179-6 


177-6 


171-3 


ie9*8 


Vi 


179-3 


1«60 


166-9 


159-9 


167*0 


153-1 


163-0 


166-0 


170-8 


171*0 


i: 


i 19 
P(20 

ai2i 


llU-8 


171-2 


166- 1 


167-0 


162-7 


159-6 


180-9 


170-6 


173-3 


170-8 


\i 


4(H'a 


^«9-y 


172-7 


161-5^ 


180-0 


158-5 


160-9 


161-3 


167-7 


160*7 


K 


181-0 


166-4 


154-2 


155-6 


158-6 


157-3 


167-5 


171-4 


164*1 


164-7 


11 


§ 22 


163-2 


160-6 


160-4 


167-0 


1620 


165-9 


173-7 


167-2 


168-3 


164-6 


1 


H 2S 
24 


166-0 


165-7 


167-5 


169*8 


172-0 


1760 


173-6 


175-6 


173-8 


171-9 


1 


26 
26 


' 182-8 


171-7 


166-5 


163-0 


164-8 


161*3 


163-2 


173-0 


173-2 


17V7 


1 


27 


*«-*■ 


106*8 


165-2 


165-9 


158-8 


175*8 


173-8 


186-2 


179-9 


171 -S 


1 


28 


174-5 


176-5 


164*3 


i*9's 


143-7 


146-8 


166-1 


168-9 


172*2 


174 •< 


1 


29 


174-5 


1718 


167-0 


164-9 


l'55-6 


105-8 


176-5 


174-8 


173-4 


18a-€ 


1 


80 
31 


165-6 


166*9 


179-6 


172-7 


171-7 


174-6 


178-2 


182-1 


176-6 


17.1*1 


\ 1 


Sumv - 


4309-8 


4364-8 


4179*2 


4212-6 
168-60 


4034-7 


4000-0 


1099-3 


4169-7 


4169-1 


4103 -f 


> 4( 


Vmna - 


172-39 


170-59 


167-17 


161-39 


160-00 


163-97 


166*88 


166*36 


164* 1< 


} K 



• Vinble aurora. i» This day is oinittod from the Moan at the foot as 

• Means hy tbo observitioxu fUniishiog complete 8-hour]y series. ^^Taken eight minutes l«te. • 
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laxs Athabasca— <?oiUiiiicedL 
Abstract of Hourly Obsenratioiis made during the months of November and December 1843. 



Induction Inclinometer. 


IS. 


14 


16. 


16. 


17. 


18. 


19. 


80. 


8U 


88. 


88. 


Sums. 


Memos. 


Fbrtoivbtly 
MeiuMi. 


102-2 


101*9 


97*1 


88*6 


88*8 


81*6 


97-8 


98*5 


188-4- 


117*6 


108*8 


2460*8 


102*47 




81-1 


96-9 


101*6 


9S'S' 


97-6' 


y09*tf 


^H'A 


Z-i 


y^*9* 


y«*tf' 


S«-«* 


2796-6 


116-52 




107-5 


107-5 


106*2 


106-1 


1071 


108*1 


111*6 


— 


— 


— 


2918*1 


117-45' 




112-4 


107*5 


102*2 


102-5 


1080 


105*5 


111-0 


117*1 


— 


— 


— 


= } 


119*90e 




— 


— 


— 


— 


— 


— 


— 


— 


159*4 


171-8 


463' 6^* 




112-6 


118*0 


108*4 


107-1 


106-7 


110-8 


114-7 


116*1 


110*9 


115-8 


131*7 


2845-5 


118*56 


- 


107-2 


104-5 


108-8 


104-0 


102-8 


106-9 


114*8 


115*5 


111*8 


112-8 


118*4 


2650*7 


110*82 




1W3 


99-5 


90*8 


117*2 


101-6 


70-/ 


m 


106-8 


139-4 


187-2 


*/7*f 


2876*7 


119*86 




1210 


118*6 


122-7 


116-1 


119*9 


115-7 


107*7* 


116-4 


^9f'6 


'ta^'e 


2877-4 


119*80 




114-4 


115-9 


116-8 


116*0 


116-8 


116*9 


114*4 


123*9 


ydtf't 


148-8 


125*3 


2919.8 


121*64 




114-3 


104-8 


112*9 


180-6 


1831 


114-9 


03*8 


94*1* 


118-9 


118-6 


113^2 


} 2797*8 


116*65 


• 180-12 


119-0 


108^8 


10?6» 


100r5- 


107^9 


1220 


118-4- 


¥70'0* 


m'^ 


/»-« 


116*8 


8102*2 


129-26 


121-1 


116*5 


116*1 


110-8 


117*8 


114-5 


40§'9 


118*6 


lS*6 


117-9 


116*8 


2834-8 


11810 




112-0 


120-6 


110*5 


117-8 


118*5 


120*1 


118-9 


120*1 


181*4 


119-0 


188-4 


2916*9 


12r64 




118-4 


118-0 


116*8 


120-8 


114-8 


^4*« 


97-8 


121-2 


119*8 


118-3 


123*4 


2846-0 


118-68 




123-2 


121*0 


128*4 


181-9 


181*2 


1234* 


120-1 ■ 


115-8 


124*0 


124*9 


128*8 


2946*6 


122-78 




120-2 


1221 


122*4 


120-0 


186-4 


125*0 


125-0 


181-5 


122*8 


188*8 


125*4 


] 2978*9 


128*01 




128-2 


126^4 


128^8 


126^2 


117-0 


181-8 


I2r6 


129-7 


146*6 


184*4 


125*0 


8078-1 


128*06 




128*8 


127*8 


183-4 


1800 


141-9 


183*4 


121*9 


132*8 


132*6 


181-8 


131 


8166*5 


181*48 




1270 


127*8 


129*2 


129*0 


126-1 


128*0 


129-1* 


126*2* 


180*1* 


138-4 


148-0 


8178*1 


132*42 




120-9 


129*5 


126-5 


186-6 


130-7 


128*8 


126*2 


181*5 


187*9 


131-1 


189*1 


3117*8 


129*89 




1831 


128*6 


126-1 


140*8 


181*5 


118*8 


136*9 


182-9 


136*9 


140*0 


135-7 


8302*1 


137*60 




181-2 


120*4 


184-8 


188-5 


188-0 


185-6 


136-0 


1331 


183^7 


188^7 


135-5 


] 8281*0 


184*62 




142-4 


180-9 


laTs 


187^7 


180^9 


187-7 


188-6 


136*3* 


148*3 


141-8 


187-2 


8847-9 


188*50 


> 138*65 


131-4 


189-3 


187-5 


140*7 


144*8 


144-9 


138-8* 148-6* 


138*8* 


188-8 


141-6 


8387*3 


141-14 




l.W-8 


136*4 


181-7 


187-8 


185*9 


182-1 


144*8* 186*5* 


ytf7*4* 


178-4 


140*1* 


8512*0 


146*38 




184-7 


1461 


142*0 


140*7 


1508 


183*1 


187-1 184*9 


187*5 


140*8 


141-9 


8872*7 


140-53 




SOOO-8 


2991*1 


tt80-4 


1000-7 


1014*9 12086-1 


3005-2 


3159*8 


3381*7 


3445*1 


W4-7 


75445*8 


~ 


120-08 


119*64 


119-2? 


180*08 


180*60 


117-4(0 


120*21 


188*89 


185*67 


187*80 


188-00 


8017*88 


186*74 


1450 lftl'7 


14B-7 


141*6 


187*6 


128*8 


181*8 


181-1 


JOtf-9 


m*« 


m'6 


8661*6 


158-57 




140*8 


148-6 


142*6 


141-8 


148*4 


186*6 


144*4 


145*7 


140-7 


167*7 


155-7 


] 8860*6 


160-44 




148-5 


148^6 


166*9 


166^1 


16r7 


160-8 


160*6 


168*6 


146*4 


160*9 


158*1 


8687*8 


168*64 




iatf-6 


140-5 


148-8 


140*8 


147*6 


140-6 


161*8 


151*6 


/«J*9 


fS-l 


flM*0 


8802*1 


158*48 




142-9 


150*0 


145*8 


148*9 


124*6 


117-9 


147*6 


150*8 


155*S 


160-6 


8651*1 


158-18 




151*1 


152-8 


157*8 


154*4 


151*1 


164-0 


151*0 


140*7 


160*8 


160*8 


156*4 


8684*8 


163*61 




153*3 


158*9 


158*6 


189*9 


155*8 


ISjl 


/»*4 


152*8 


161*1 


168*4 


166*0 


8728*6 


156*87 




156-7 


151*9 


146-4 


189*8 


148*0 


150-1 


161-7* 


146^4 


165^1 


160*6 


} 8716*4 


164*85 




141^2 


182*4 


152*6 


147-0 


148^0 


144*0 


uri 


14r4 


160*8 


165*4 


160*6 


8705*9 


154*41 


161*19 


142-9 


144*4 


161-0 


160-6 


167*9 


168*6 


168*8 


161*8 


169-9 


167*8 


163*4 


8875*6 


161*48 




172-4 


174*9 


158-9 


168*7 


168*9 


171*8 


171-5 


191*0 


lWI-9 


178-0 


179*0* 


4161*8 


178*41 




171-9 


1721 


176-8 


165*8 


169*9 


171-0 


169*1 


173*9 


167*6 


167-1 


169*0 


4178*9 


178*91 




164-5 


168*8 


170-8 


167*2 


166*0 


166*1 


169-6 


169*8* 


171*5 


172*7 


172*8 


4086*6 


170*87 




170*2 


172*0 


171-4 


170*8 


172-6 


168*6 


166-8 


168*6 


i7<ro 


167*6 


177*8 


} 4184*4 


171*85 




1<»^7 


16l72 


WOk 


168*8 


166^8 


m'9 


16V0 


16V6 


166*8t 


166;9 


160-4 


8966*6 


166*88 




165-4 


168-2 


102*8 


161*8 


166-8 


166*8 


164-0 


172*3 


i'S:j 


ll2*6 


tas'8 


4174*9 


178-95 ' 




162-7 


167*7 


171-7 


164*7 


166-8 


165*4 


170-4 


170*9 


4081*7 


167*99 




167*8 


166-9 


150-0 


160-7 


168-9 


169*6 


161-5 


162*6 


179*8 


177*2 


168-8 


8868-1 


164*98 




165-0 168*7 168*1 1 


161*8 


165*1 


170*6 


172*7 


178*7 


176-7* 


166-9 


167*5 


8807*8 


166-67 




160*2 168-9 


165*0 


168-6 


168*8 


168*6 


166*8 


163-8 


— 


— 


— 


}•«•. 


166*80 










_ 





_ 


_ 








178*8 


177-9 


180*9 





' 169*80 


169-8 


167-9 


160-8 


178*6 


169-9 


168*6 


178*8 


182*7 


{U 


«M*J» •»**• 
169*9 178*6 


4811-7 


179*66 




165-9 


168*5 


162-9 


161*0 


162*7 


^49*4 


^i::f 


153*4 


4081-4 


167*98 




168*1 


160-6 


166*6 


166-8 


165-8 


W'i 


160-8 


167-4 


191*9 181-1 


4008-9 


170*79 




171-5 


166-4 


171*0 


167*8 


178*0 


1781 


168*2 


172*8 


mH'¥ 


976-6 laj'a 


4852*6 


177-19 




178-7 


178*8 


176*8 


177-6 


176-9 


1741 


168-4 


180-1 


188*8 


189-6 180*9 


} 4888*6 


176*40 




1006*5 


8996*1 


4018*7 '8006*8 :8066*8 


3»«7-7 


8060*6 


1075-8 


4887-8 


4&78'0 ,4611*4 


90088*6 


- 


160-S6 


150-84 


160-61 '168-26 

1 


168-66 


1*7*91 


168*88 


168*08 


170-71 


188-90 |184-46 


8061*88 


166*06 



' T^en tliirtsr minutes late. f Fifteen minutes late. ^ Vive minutes late. ^ Twelve minutes late. 



230 



SU^l^fiTICAL OBSSEVASIONfik 



Atstract of Honrljr ObeervatKmB made daring the months of Janntfy and Febraary 



Date. 


























Noon. 


1. 


2. 


3. 


4. 


s. 


6. 


7. 


8. 


9. 


10. 


1 




190-1 


192-8 


281*6 


204*2 


149*1 


176*8 


180*2 


189*0 


W1 


188*7 


1M^7 


s 


196*1 


186*8* 


183*3 


179*8 


1750 


181*6 


187*8 


191-2 


191*6 


190*9 


190*9 


4 


198-S 


191*7 


188-6« 


190*6 


175*6 


176*6 


182*9 


180*9 


188*7 


186*7 


187-5 


A 


»49'9 


96i-9 


481 'g 


167*8 


178-6 


196*6 


180*1 


186-3 


218*6 


180*1 


204-1 


6 

7 
8 


*«-4 


Mf-a 


«/*j» 


216-1 


169*3 


183*6 


188*1 


189*3 


182-3 


190*3 


199*1 


209-9 


209-6 


205*6 


196*9 


194*8 


192*9 


206*6 


198-6 


176-8 


176*0 


196-1 


H"- 


210-4 


216-1 


210*9 


206*8 


191*3 


186*2 


222*5 


195*2 


190-2 


197*0 


202-3 


10 


20i-8 


199-3 


206*3 


196*7 


193*7 


186*1 


203*6 


200*4 


202-6 


205*6 


191-4 


11 


198*2 


207*1 


236*9 


190*6 


187*1 


189-2 


196*1 


204*4 


212*9 


199-3 


198*5 


U 


196*4 


190-6 


184*6 


190-6 


187-7 


186*6 


191-4 


196*1 


208*8 


198*7 


213*2 


13 
14 
16 


19S'4 


198*7 


2000 


190-1 


208*3 


208*9 


200*4 


202-6 


205*2 


206*4 


203-0 


196-0 


197*1 


196*6 


196*1 


196*1 


196*1 


196*6 


196-6 


196-8 


215*1 


216-0 


16 


190-4- 


196*6» 


194*1 


196*8 


194*8 


192*4 


193*6 


191*8 


208-6 


200*3 


193*8 


17 


9a3'S 


211*1 


201*4 


199-1. 


209-6 


201-3 


202*2 


207*3 


210*3 


207*6 


803-0 


18 


206-4* 


213*9 


206*1 


214*3 


207-4 


204-3 


201*6 


207*6 


201*7 


204*2 


212-0 


19 


2061 


202*9 


207*6 


199-6 


206*3 


206*8 


206-2 


211-7 


207-3 


208*2 


206-5 


90 

21 

. 28 


201 -5* 


206*1» 


201*4 


200*1 


201*3 


207*2 


216*8 


205-6 


202*6 


199*4 


207-4 


209*0 


212-8 


215*6 


218-8 


225*6 


217*8 


261-3 


229-6 


212*2 


204*3 


203-7 


«<'84 


194*6 


!??••? 


206*1 


211*1 


211*8 


212*6 


211*1 


211-2 


203*5 


198*9 


205-7 


206*5 


209*9 


200*6 


205*8 


214*3 


219*8 


2151 


20S-9 


212*7 


202-3 


8«*6* 


392-9 


318*6 


215*7 


203*8 


194*1 


215-6 


214*2 


211-2 


205*9 


192*0 


2021 


206*4 


207*1 


206-2 


211*3 


215*5 


205-4 


211-8 


211*8 


1204-2 


207-a 


H 27 
28 
2B 


■212-6" 


208*9* 


206*2 


207*0 


206*6 


212*4 


2150 


209*6 


20S0 


200-9 


205*3 


228*2 


206*2 


200*9 


200*0 


207*2 


199*7 


203*9 


198*7 


204*7 


204*9 


203-3 


30 


208*0 


196-5 


193*6 


191*1 


198-9 


199-5 


203*3 


203*4 


199*1 


201*8 


201*5 


81 


208*1» 


209*2 


206*9 


n3-3 


203*9 


203*9 


206*6 


206*2 


214*6 


212*9 


209'S 


Sums • 


6628*0 


6661*9 


6472*8 


1 6814-8 


6003-9 


6186*0 


6297-7 


5258*6 


5266-9 


^18*0 


5288*1 


MeAiiff - 


216*27 


218-92 


210*M 


200-67 


195*92 


197-60 


203*76 


202*25 


202*67 ^'69 201*4* 




sorr 
214-1 


.fM*« 


m'6 


1t93-4 


207*1 


231-9 


213*4 


201*3 


208*2 


222*5 


212- 




214*1 


205*6 


205*9 


222*3 


214*6 


t76'7 


849' 6 


218-9 


106*2 


183- 




1961 


194*7 


193*6 


195*2 


196*7 


197*9 


203*4 


224-8 


200*6 


192*3 


192* 


m'6 


«p/*tf 


177*6 


190*2 


165*6 


203*0 


194*2 


218-0 


198*1 


174*7 


189* 




285*6 


182*3 


196*9 


189*6 


188-0 


2l»2-7 


199*2 


1890 


185-2 


184*2 


191* 




186*1 


2040 


2CI6*6 


197*7 


184-0 


184-0 


190*1 


186*2 


201-7 


192*4 


170* 




t94'6 


289*4* 


232*9 


205*3 


»96'8 


266-1 


207*7 


190*9 


193-9 


184*6 


188- 




186-3 


188*6 


187*6 


184*6 


189-6 


186*1 


193*1 


188-7 


188*1 


186*8 


187- 




179*6 


184*6 


188*2 


186*7 


191*4 


192*2 


187*8 


192*8 


198-7 


203*3 


189- 


226*7 


194*2 


1966 


198*1 


196*8 


206*4 


202-4 


194*4 


197-6 


196*9 


196* 




204*7 


188*8 


189*7 


192*6 


196*0 


201*8 


201-2 


196*6 


200*5 


190-9 


189* 




192*9 


190-4 


195*3 


— 


204-1 


209*1 


210-6 


204*3 


207*0 


205*6 


206* 


' IS 


2241 


204*8 


189*8 


192*9 


201*4 


209*6 


204*8 


201*6 


206*7 


202*3 


204- 




196*9 


194*8 


203*2 


199-4 


193*7 


202*1 


1090 


218*0 


197*9 


190*1 


197- 


18 
19 


215*7 


1970 


199*6 


lf»4*3 


201-6 


£09*0 


200*4 


196-8 


dM0*3 


197*6 


1W9' 


206-6 


201*7 


200*3 


200*7 


200-G 


196-7 


199-7 


200*7 


202-7 


108*2 


2<¥) 


. 20 


190*0 


194*0 


104*4 


103*8 


195*8 


204*1 


198*3 


201-9 


202-2 


200*6 


191 


<rs 


232*6 


213*0 


206*1 


202*6 


199*8 


196*0 


188*2 


199*6 


190-6 


199*3 


193 


186-2 


192-8 


194*9 


193*1 


196*8 


201-3 


202*8 


206-8 


208*1 


2<«*5 


199 


Sf28 


190*0 


190*8 


103*1 


192*8 


192*7 


178-1 


192*2 


199*0 


193*6 


196*6 


196 




199-6 


196*2 


197*4 


199*0 


203*1 


198-6 


191-2 


194*6 


203*1 


202-5 


200 


199-9 


216*4 


210*0 


194*1 


193-9 


188-6 


196-2 


199*0 


197*3 


197-3 


190 


27 


209*0 


199*8» 


196*6 


192*0 


193*1 


206*2 


204-2 


200-0 


21)1*8 


2W»-7 


20O 


28 


208*0 


199*8 


2020 


198-0 


193*0 


188*2 


197*0 


211*7 


208*0 


194-0 


is;^ 


29 


9^'i^ 


226*2* 


198*7* 


208*2 


103*4 


105-6 


211-0 


214-2 


170-9 


197-2 


»»! 


Sumi - 


6764*4 


6259*9 


6005-0 


4724-7 


4023*6 


6062*6 


5066*7 


5045-3 


1089*6 


IfiSl-O 


4857 


Meuu . 


280*66 


210*40 


200*20 


196-86 


106*94 


202*60 


J02-67 201-81 


109*58 


196-84 


194- 



» Viiifl3le auron. »» Da^ omitted m incomploto. 

« TliiM portion of a day in included under the same houn for December to make the iiuiub<^ 

* Tuien aevon mlnutea late. • Fifteen minutea lato. ^ At 21^ 3C 



IfAONETICAL OBSEBVATIOKS. 
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Lake Atuababc K^continued, 
Alwtnct of Houriy Obeervadons made daring the months of Januaiy and Febniary 1844. 



Indoetion Inclinometer. 



18. 


14. 


15. 


16. 


17. 


18. 


19. 


20. 


21. 


22. 


28. 


Sums. 


Means. 


^iSSS*^ 





«_ 


_^ 


_ 


_ 


_ 




_ 


188*3 


189-6 


189-6- 


^ 






186-9 


— 


168*4 


180*9 


172-4 


180*4 


1781 


167-6 


186*6 


182-6 


186-1 


4868*0 


185*78 




186*1 


185-4 


188*4 


186*7 


187*7 


182*8 


185-1 


189*6 


198*6 


198*4 


192*6 


4602*1 


187*69 




180-8 


178*6 


m*8 


/ff*« 


490k 


%■% 


440*9 


164-2^ 


a99'9 


996-7 
177*9 


47**9 


4860-1 


198-78 




178-2 


179-9 


177-4 


180*1 


182*9 


162*0 


184*5 


180*4 


990-9 


4716-8 


196-68 




176-8 


164-8 


164-7 


198-1 


176*2 


186*8 


177-9 


181-4 


208*7 


212*0 


vi-t 


} 4781*2 


199*22 




1W6 


inrs 


400'^ 
176*9 


1«^1 


184-1 


198^7 


189*7 


•eMr-4» 


9H'a 


185-9 


189*6 


4606*6 


194*02 


194*66 


189-8 


164-0 


188-6* 


196-8* 


196*8 


190-8 


169-6 


— t 


210*6 


218*9 


4M0-6 


196-96 




185-4 


179*7 


190*0 


187*4 


198-5 


195*1 


238-1 


208-9 


196*1 


199*2 


197-8 


4782-6 


197-17 




191-2 


189-2 


187*5 


184*6 


186*5 


191*4 


196*0 


195*4 


205*3 


19r8 


196*1 


4728-2 


197*61 




194-9 


188-8 


189*8 


188*1 


188*8 


185*7 


178*1 


185*9 


»ll-l 


206*7 


218*6 


4096*8 


191*66 




189-7 


198-6 


191*4 


189*7 


189*6 


191*2 


187*1 


194*6 


211*7 


206*6 


fM^e 


} 4766-6 


198*61 




196'S 


196*4 


199^7 


196*8 


198*8 


197*8 


198^8 


196*9 


201*4« 


197*7 


196*6 


4768-7 


196*61 




192-0 


192*4 


194*5 


192-0 


198*6 


197*4 


196*7 


201*6- 


191-1- 


1950 


199*6 


4688*6 


196*86 




198-7 


W6 


194*4 


199-0 


206*2 


199*5 


201-1 


180*6 


198*7- 


207-6- 


201*1 


4876*0 


208*18 




204-1 


211*6 


210*8 


200-4 


201*8 


196*8- 


210-8 


208-9 


220-2 


218*1 


206*1 


4687*0 


207*79 




209-7 


206-5 


211*8« 


211 l* 


218-0-I 205-6* 


204-0- 


207-5- 


262-8- 


284*9- 


208-6- 


6068*6 


210*98 




202-1 


197-8 


202*7 


198-2 


202-6 


199*3 


198-8- 


196*7- 








] 4896*4 


204*02 




— 


— 


— 


— 


— 


— 


— 




210-3^ 


207-9- 


210*0- 




200'S 


194-8 


192*9 


204-8 


194-5* 


19i*2 


190-4 


17S6- 


181- •!• 


181-3- 


178-9 


1 4894*7 


208*90 




2000 


196-8 


204*5 


207-8 


204-1 


212*4 


199-6 


212*2 


206-9 


208-0 


208*5 


! 4944*9 


206*04 


' 209*74 


203*6 


210-9 


195*9* 


203-3* 


810- 4» 


218*8 


247-8 


881*2 


358-1- 


825-0- 


875*5- 


6756*0 


239*79 


205-8 


210-6 


210*8 


207-8 


204-8 


206*6 


221-1 


214-1 


212*4 


201-9 


199*0 


6417*7 


225-74 




2101 


206-7 


201*7 


198-8 


202-8- 


198*5 


199-2 


203-0-1 208-8 


Wi***- 


2*7-9- 


6042*7 


210' 11 




201-9 


195-6 


206*6 


204-6 


208-7 


201-7 


198-2 


219-2 


— 


— 


-~ 


] 4969*6 


206-69 




— 


— 














202-1 


210-5 


228*8 




204-5 


202*9 


189*1 


190-7* 


196-5 


206*5 


206-5 


194-8 


195-0 


196*4 


238-6 


4878-4 


206*27 




199*7 


196*0 


195*0 


199-0 


199-8 


1881- 


187-8 


178*4 


229-7- 


2II6-6 


206-8 


4777*2 


199-06 




197-4 


198*9 


208*4 


191-1 


189-0 


167*7- 191-9 


2ltl-2 


175-0 


191*3 


219-4 


4828*7 


200-99 




J075-9 


4842-1 


5007-6 


4989*2 


3056*5 
194-48 


5014*1 


5019*6 


5204*2 


5410*0 


6484-2 


5981*8 


128689*6 


- 


195-28 


198*68 


192-60 


191*89 


192-85 


108-06 


200* 16 216*40 


20901 


280-05 


' 4848*80 


202*06 


185-7 


196*8 


192*6 


202*7 


174- 4» 


168-9 


44S*4^ 


4a6'5 


189-1 


199*2 


216*0 I 


5029*8 


209-56 




185-7 


188-7 


171-8 


170*7 


m'k 


{^ 


170*6 


46yo 
16t»-6 


198*8 


196*4 


195-5 1 


4714*0 


196*42 




168*9 


169-6 


163-6 


189*6 


186-4 


187*9 


178*6 


1 

190*8 


] 4519-1 


188*80 




167-9 


151*^ 


14r8* 


4\S'4* 


4tr8^ 


/«•» 


183-2 


220^6 


%l 


SJ:? 


218*0 


6008-4 


208*68 


196-83 


180-8 


189-8 


185-8 


186*7 


182*7 


171-2 


9.VI'^ 


175*8 


189-1 


4628-2 


192*68 




192-6 


180-2 


191-5 


158-9 


176*3 


190-1 


185-0 


189*4 


152*9 


178*8 


231-9 


4606-7 


187*78 




l6»-3 


177*8 


171*9 


191*2 


188*0 


1W8 . 187-5 


187*1 


192*1 


188*8 


186*4 


4799-6 


199*98 




184-8 


188-0 


188*0 


187*1 


m*6 


179*5 188*8 


192*4 


1740 


124*8 


178*2 


«90*6 


182*94 




191*7 


180*8 


188*8 


188*4 


188*7 


189-6 


190-5 


246-3 


236*3^ 


205*8 


215*7 


} 4673-4 


194*72 




195*8 


191*6 


190*6 


1W^6 


18r8 


185-4» 


188-1 


179^6 


211-4- 


269-5- 


205-9- 


4775*5 


198-9e . 




194*5 


192*2 


190*1 


192*7 


197*6 


192-2 


190-8- 


184-9- 


192*4 


191*6 


196-7 


4660*4 


194*18 ^ 




204*0 


200-4 


196*5 


200*9 


201*2 


198-1 


167-6 


170-1 


178*0 


204-5 


196-6 1 


4540*2 


198*68 




W7'8 


199-6 


194-0 


194*4 


194*3 


194-8 


191-9 


188-6- 


194*6 


197*8 


194*0 


4782*1 


199*28 




19t»-0 


180-9 


184*7 


181*1 


174*7 


lHl-0- 


196-4- 


192-1 


««4*9- 


211*8- 


207*7-, 


4700*1 


199*84 




187*8 


184*8 


182*8 


185-7* 


185-2« 


198*7 


198-7 


213-1 


196-2 


199*6 


208^5 


} 4716-8 


196*49 




195-6 


196*7 


192*5 


191-4 


196-5 


108^9 


192-6 


196*1 


197*1 


206*1 


196*0 


4750*2 


197*99 




191-4 


189*2 


190*8 


196-8 


192*9- 


192*0 


196-0 


189*9- 


191*1- 


207-4 


215*3 


4701-9 


196*91 


• 197-14 


199-6 


194*8 


192*5 


191-5 


194*9 


185*1 


187-7 


199*8- 


198*9- 


206*6- 


198*9-; 


4765*7 


198*67 




194-4 


188*7 


198-9 


189-3 


191*7 


195*1 


198*4 


192*5 


204*6 


193*4 


188*8 


4712*6 


196*88 




1H9-2 


1K9*7 


191*2 


187-9 


190*1 


197*8 


194*1 


193*6 


191-2 


191*6 


192*9 1 


4623*2 


192*68 




196-2 


197*1 


200-8 


194-2 


196*8 


196*0 


199*4 


197-8 


20?7 


202*6 


201-6 i 


} 4771*4 


198*81 




195-7 


196*1 


186^9 


194-2 


188*8 


188*1 


181*4 


17V8 


188-6 


206*3 


S;:S 


4761-4 


197-97 . 




194-2 


190*0 


192*2 


196*6 


194*4 


201*5 


192*1 


209-4 


207*6 


282-2 


4807*8 


200-80 




188-0 


169*4 


168*0 


210*2» 


144*8- 


166-4 


160-1- 


186-8 


•281-4- 


2n*o- 


804*0 


4796*4 


199-81 




198-2 


196*8 


194*4 


187*0 


176*2 


189*4 


190-2 


198*4 


~" 


*"~ 


- 


4279-4 


204*62 
107*09 




4729*0 


4671*6 


4681-1 


1693*4 


4687*6 


t64«*0 


4612-0 


4757-9 


1918-4 


4082*4 


5009*6 


117896*2 


— 


189*16 


186*86 


186-24 


187-74 


183*50 


185-60 


184-48 


190*82 


204-98 


206-62 


206*78 , 

1 


4728*48 


19702 



f Berenteen rainutee late. 
* TvelYe minutea late. 



* Ten nintitea lateu 
•" Three mlnntei laite. 



k Tiken nine minutea late, 
• Twenty minutei late. 



UAONSTICAL OB8EBVATION6. 



FOBT SIMPSON. 
Abstract of Hourly Observations made during the months of April and May IS 



Date. 
G«tt. 
Mcui 


Induction Inclinometer. 
























Time. 


Noon. 


1. 


2. 


8. 


4. 


5. 


6. 


7. 


8.. 


9. 


10. 


1 


3941 


251-4 


868-1 


291*6 


855*6 


137*6 


177-9 


132*0 


100*0 


100-0 


84-4 


a 


1440 


180-8 


188*1 


183*8 


219-6 


170*0 


193-7 


101-1 


168*7 


108-7 


136-3 


3 


236-9 


120-2 


1231 


169*7 


868*2 


387*1 


245-4 


181-2 


121*9 


m-8 


120-2 


4 
5 
6 
7 
8 


368-1 


274*4 


180-9 


170*8 


142-6 


123*4 


135*7 


137*8 


127*0 


137*6 


144-3 


14B-9 


148*6 


138-8 


182*4 


136*9 


167*1 


1400 


120*5 


181*1 


112*1 


150-1 


148-2 


.^ 


162-2 


158*0 


141*2 


160*7 


160'& 


194*7 


168-8 


163*7 


158-fl 


9 


137-6 


186*6 


143-5 


138*6 


146*1 


145*9 


128-1 


183*8 


188*9 


140*6 


144*6 


10 


191-6 


216*1 


220*0 


272*2 


250*5 


112*2 


120*0 


184*0 


120*8 


127*7 


126 -fl 


11 


¥98-4 


142*2 


189-8 


180*6 


128-4 


127*4 


125*8 


186*6 


125-3 


186-4 


132-7 


IS 


138-6 


134*7 


138*2»' 


125*4 


121-8 


186-6 


137*0 


180*8 


126*7 


180-9 


127 -S 


13 
U 
IS 


124-1 


102*6 


128*5 


123*5 


124-3 


130*9 


129*2 


181 1 


134*7 


135-1 


134*fl 


147-0 


S^'3 


S69'7 


999*3 


149*9 


102*4 


118*2 


121*0 


180*6 


115*3 


120-8 


16 








137*6 


167 


153*0 


188-9 


186*7 


131-3 


182-0 


130- fl 


17 


3ao'S 


SS7'9 


i^i 


495'8 


asy'i 


kS9-9 


M9'6 


214*1 


148*0 


83-9 


67-1 


18 


— 




124*9 


118*8 


133-4 


163*1 


111*0 


185*3 


127-4 


143- 1 


19 


188'S 


168*5 


141*0 


125-7 


127*9 


146-7 


143-2 


138*4 


139*6 


153-5 


143 1 


80 
81 

t 28 


266-7 


254*6 


190*0 


164-8 


134-8 


186-6 


126-5 


134*7 


I860 


143-5 


137-1 


114-8 





1781 


162*9 


154-1 


136-0 


140*9 


159-7 


134*7 


147-0 


154- ( 


8(Vi'8 


242*9 


246*0 


277-8 


184*5 


146-7 


147*1 


148*4 


140*8 


159-8 


157 -< 


189-8 


— 


1620 


189-7 


147 1 


142-1 


146-3 


146*3 


1M*0 


lM-7 


161 •') 


811-8 


276-0 


456*5 


526*6 


2290 


174-3 


195-8 


214-4 


165*2 


188-1 


160*5 


64S'9 


4&)*f 


240*3 


— c 


357*9 


890-6 


186-5 


242-5 


165*5 


161-3 


162*] 


^ 27 
28 
29 


au'6 


fO/*« 


193*7 


1960 


123*2 


140*4 


211*4 


186-4 


168*2 


161*3 


177 -i 


2001 


ao7'o 


^'S 


XH'8 


3181 


261*8 


157-4 


154-9 


163*4 


161*1 


175 -J 


SO 


s66-i 


996-8 


180*1 


173*6 


172*9 


175*7 


171-5 


208-3 


174*1 


172*6 


183*5 


May 1 


266-9 


210*7 


231*7 


144*0 


176*8 


179*1 


185-9 


180-6 


171*6 


180-3 


171-1 
























Meai 


Means - 


240-61 


216*18 


217*34 


109*87 


191*47 


175-69 


163-74 


163-05 


148*27 


138-13 


142*« 




241-2 


2426 


230-9 


291*5 


6141 


816-7 


266-6 


223-0 


239*8 


238-8 


231* 




233*2 


2420 


244*4 


250*4 


228*8 


281-6 


227*0 


236-9 


288-8 


247-5 


263- 


266-2 


282-4 


221*0 


214*8 


252*6 


280-6 


279*0 


241-0 


240*8 


243*4 


236* 




276-2 


264-8 


800*4 


267*0 


290*8 


276*0 


248*0 


233-0 


2+4-0 


240*6 


247- 




279-6 
^•8 


d 


400*8 


887*0 


205*2 


289-8 


285*0 


253-8 


252*0 


261-0 


2*0* 




258*0 


374-2 


422-6 


407*2 


299-1 


250-4 


232*0 


233*1 


235-0 


238- 




268*4 


253*4 


260-8 


281-6 


279*6 


257*5 


260*0 


252*0 


256-4 


262-0 


2<Hr 






284-0 


288-4 


280*0 


258*0 


261*0 


270-2 


264-8 


265*4 


265-6 


26<l- 


231-0 


240-0 


286*2 


276*6 


233-0 


234-0 


2450 


246*0 


2450 


244-5 


242* 




J//-0 


283-0 


268-8 


254-0 


107-8 


210-0 


235*0 


227*2 


230-8 


231-0 


228- 




206*6 


235-0 


257-0 


258*8 


231*0 


247-2 


270*0 


240*0 


252-0 


233-0 


22:r 




,ffi4'8 


316-2 


821*3 


295-6 


268-6 


232-8 


219-0 


2-t2*0 


246-2 


241*6 


240- 




246-0 


251-0 


240*8 


240-0 


2.380 


243-0 


249-0 


251*0 


253*0 


246*6 


254- 




2M-8 


259-6 


251*6 


236-4 


246-2 


250-0 


225-2 


251-0 


244*5 


252-6 


251- 


267-0 


246-0 


2.W0 


24fl-8 


286*0 


237-2 


248-0 


248-0 


250*8 


2650 


202- 




289-8 


300-0 


306*2 


292-8 


285-6 


281-8 


266*8 


259-8 


265*8 


269*6 


272- 




— 


4«4'0 


60r6 


360-6 


315-4 


2460 


241*5 


275-8 


260-4 


303*0 


:{06' 




319-1 


4290 


359-6 


8.51*4 


.*J48-8 


25<>-4 


iAVt 


268*0 


248-8 


846*6 


256- 




34r*2« 


844-0 


440*0 


833-0 


2»2-2 


294-6 


2.M-5 


271*0 


268-8 


274-6 


367- 


^5 
26 
27 
28 
29 
80 
31 


301-9' 


30$'4^ 


206-2' 


277*3' 


269-1' 


283-8' 


271-6' 


264*0' 


266-0' 


296-0' 


266* 


Mean Ist 


N 






















April to 


-280-4] 


294-15 


806-84 


292*13 


291*47 


259-23 


250-68 


248*83 


240-76 


258-21 


251-9 


25th May 

























» Visible aurora. 
•Atonal-. 



»»At8»'86». « At 8^ 80-. 803-5. 

t Not included in the Mean at the foot. 



•»Atl»'80-.378-8,bc 
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FORT SIMPSON. 
Abstract of Hourly Observations made during the months of April and May 1844. 



Induction Inclinometer. 


18. 


14. 


16. 


16. 


17. 


18. 


19. 


20. 


21. 


22. 


28. 


Sums. 


Meus. 


Fortnightly 
MeMis. 


88-1 


65-8 


78*5 


71*9 


61-2- 


67-2- 


81-6 


68-9 


2791 


296-9 


1 
200*5 , 


8768-6 


157-02 




130-2 


108-1 


119-6 


88-0 


118-5- 


(a-5» 


58-0 


117 -S* 


166*7* 


281*1* 


467-7 ' 


8507-2 


149-88 




1*41 


124-6 


116-0 


86-6 


107 -4» 


88-4- 


116-6 


185-7 


185-4 


151-6 


177-4 


8772-9 


157-20 




127-8 


129-9 


115-4 


111*1 


84-9 


69-7 


73*0« 


80-0 


152-4* 


138-5 


144-6 


] 8428-4 


142-85 




129-1 


105-9 


81-6 


68-0 


95-9 


«J*4- 


400-0* 


104-6» 


151-6 


158-9 


152-9* 


} 3038-1 


196*88 




146-4 


148-2 


186-7 


186-7 


182*6 


145-6 


140-8 


141-4 


188-5 


129-8 


188-6 


3392-7 


147-98 




111-5 


188-6 


188-1 


124*0 


128-6 


185*1 


183-4 


139*2 


469- 4* 


fs-?: 


a6ro , 


8575-8 


148*99 




189-0 


113-0 


124-6 


123-1 


126-6 


496-6* 


115*7 


180-7 


2801* 


180-7 ' 


8702-0 


154*25 




138-1 


186-9 


124-5 


117*9 


115-6 


114-2 


112-2* 


126*4 


144-6 


152-6 


146-8* 


S162;4 


181*77 




125-5 


126-7 


182-6 


126-9 


126*8 


124-7 


129-6 


129-2 


118-8 


148-4 


129-8 


8093-5 


128-90 




129-6 


121-3 


126-9 


133-9 


148*0 


116-9 


116-6- 


127-7- 


449-0* 
182-7 


49$-7 


11^7' 


} 8018-0 


125-75 




107-4 


102-8 


100*7 


115-1 


124-8 


117-4 


Z-V' 


196-8- 


118-8 


112-0 


8674-1 


14B-92 




90-4 


44'0 


99'9 


ap*t 


Ha'8^ 


«7'«* 


251-1* 


sss-a* 


SUB* 


SST: 


8092-7 


140-98 




M*9 


101-1 


144-8 


184-8 


188-4 


185-9 


180-9 


125-7 


118 1 


112*4* 


5116-7 


218-20 




119-6 


123-8 


125-1 


186-4 


122-9 


181*2 


124-7 


128-8* 


128-1* 


183*2* 


183-8 1 


2805*0 


127-15 




132-6 


181-6 


140-8 


128-4 


126-6 


128-5 


184-6 


131-9* 


188*5* 


464 '7* 


349' 6 


8574-5 


148-94 




121-2 


188-8 


187-7 


127-8 


123-7 


180-1 


129-4 


185-2* 


141*3 


156*1* 


169^4 


} 8697-9 


149-92 




137-3 


140-6 


145*7 


181-4 


187-7 


142-5 


161-4 


142-0 


140-4 


146-8 


194*6 


8886-8 


147*18 


^ 


137-5 


150-4 


145-0 


141-8 


127*8 


181-8 


144-1 


153-1 


186-2 


189' 1 


154*9 


4109-8 


171-24 




133-0 


166-1 


160-9 


155-9 


133-6 


127-2 


109-5 


/«4*7 
846-i 


437- 7 
216*9 


160-7 


178-6 1 


84S4-2 


140-80 




1190 


150-5 


164-9 


88*2 


114-7 


151-8 


140-8 


176-2* 


194*7 ! 


6004-0 


206-50 




108-2 


lOS-4 


122-6 


149-1 


180-4 


9go-6 


»66S 


119-6 


192-5 


196-9 


^99.6 , 


5880*7 


224-20 




115-8 


1880 


160-S 


85-2 


92*1 


168*6 


119-0 


809*8 


{^V 


asi'3 


188*6 ' 


} 4S18-8 


175-55 




156-8 


140*0 


180*0 


184-0 


152-8 


128-1 


149-9 


163-6 


161*7 


181*8 1 


4596*4 


191*62 




143-7 


90^7 


tira 


117-8 


148-8 


147-6 


174-0 


178-5 


499-4 


iti-8 


99^-3 


4834-1 


201*42 




137-8 


150-6 


187*8 


156-9 


189-5 


185-6 


151-0 


123-2 


143*8 


158-8 


168-6 


8908-7 


165*86 




to l8t llfay inr 


usiTe 


- 


- 


~ 


~ 


- 


- 


- 


- 


- 


159-01 


125-53 


121-51 


121*97 


11687 


120*60 


182-04 


128-64 


151-48 


181-84 


183-80 


190-72 


160-55 


- 


- 


- 


— 


- 


— 


158^8' 


265-0'» 


49a'-g' 


^^ 


M-4f 


496- 4f 


— 


— 




2:J70 


282*8 


217-9 


204-0 


227-1 


222-4 


214-5 


228-5 


231-3 


m-f 


6054-4 


252-27 




•229-6 


212-2 


216-0 


211*6 


202-4 


194*2 


184-0* 


240-2 


285-8 


819*1* 


m-B 


} 5664-6 


280-02 




237-4 


242-3 


228-2 


231*0 


2170 


227-8 


225-6 


242*4 


219*4 


235-2 


251-3 


5766-3 


240-26 




*IS-2 


237-7 


214-2 


222-2 


165-4 


218-2 


211-0 


294-0 


234*8 


276-0 


246-8 


6985-0 


249-87 




ffXi'3 


wyt 


494-6 


184-0 


208-8 


181-2 


199-9 


270-2 


290-4 


269-2 


5717-1 


258*79 




241-7 


238-4 


ttl-4 


2398 


2M'4 


261-8 


264-2 


258-8 


258-2 


265-7 


262*4 


6392-5 


266*85 




2620 


258-1 


228-2 


2320 


245*7 


241*1 


242*0 


252-9 


230*4 


268-0 


269-9 


6117-6 


254*90 




244-2 


281-7 


237-0 


229*9 


222-1 


284*2 


210-5 


250-0 


219-5 


2S0-2 


285*0 


} 5884*6 


254-25 




2290 


224-1 


219*9 


S25-8 


106-2 


4syo 


470-M 


476-S 


208-0 


270-2 


229*1 


5482-4 


228*48 




176-5 


188-4 


215-8 


21S-7 


202-0 


207*8 


219-9 


240-0 


2740 


244*8 


226-8 


6400-8 


228-76 




19^-0 


226-8 


222-4 


211*8 


229-0 


285-9 


2M-0 


240-2 


231-1 


261*8 


257*9 


5675*0 


236-46 




2*-»-4 


223-1 


224-0 


2.13*6 


240-9 


240-0 


228-0 


5:21*1 


260-3 


257-3 


246*5 


6059-6 


252*48 




•i27 4 


237-1 


238-0 


237-8 


241*8 


245-8 


245-0 


229*2 


252*2 


248-2 


238-7 


6858*6 


248*90 




135-4 


238-1 


250*0 


217-8 


218*0 


219*6 


2»1*6 


287 


248*2 


264-0 


2671 


} 6885-3 


245-22 




2.100 


252-0 


254-4 


254-8 


249-4 


254*3 


240-3 


246-9 


286-7 


269-0 


276*9 


61828 


253*51 




•ilrt-7 


2360 


229-6 


233-8 


251-7 


2JS2-4 


26S-2 


2560 


261-4 


258*2 


266-7 


6200*6 


261-28 




-•yj-/ 


4^-6 


^W*» 


M/*9 


262-0 


288-8 


282-2 


2680 


293*2 


300-1 


349- J 


6844-2 


801-23 




259-4 


2M-3 


2K4-3 


260-8 


264-4 


243-4 


276*0 


2W-0 


805-5 


278-1 


7105-5 


293-15 




•229 


2110 


224-7 


229-2 


2360 


254-H 


246-2 


324*3 


295-8 


283-4 


270-7 


6710-0 


279-58 




230-48 


1 
225*62 228*15 


229*58 


227-46 


fSO-43 


281*25 


246*11 


255*47 


272*01 


270-06 


6100*85 


264*18 
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( 289 ) 
Sm JOHN RICHARDSON'S MAGNETICAL OBSERVATIONS 

REDUCED AND DISCUSSED 

BY CAPTAIN YOUNGHUSBAND, R.A. 

The Magnetic Instruments supplied to Sir John Richardson for 
observation in North America were — 

1. An Azimuth Compass. 

2. A Declinometer for observing Changes of Declination. 

3. An Inclinometer, fitted with Deflection Apparatus. This in- 
'strument is constructed for observing the Magnetic Inclination 

or Dip in the usual manner, and then, by deflecting the dipping 
needle by another magnet, results are obtained from which (combined 
with an observation made with tlie Unifilar) the total force can be 
obtained in absolute measure. 

4. A Unifilar Magnetometer for determining the absolute Hori- 
zontal Force, and to be used as a Declinometer in observing Changes 
of Declination. 

Instructions for the use of these instruments in the observations 
recommended to be made with them were contained in the following 
letter and memorandum addressed by Colonel Sabine to Sir John 
Bichardson previous to his starting on the expedition : — 

From Colonel Sabine to Sir John Bichabdson. 

My dear Sir, Woolwich, 22d March 1848. 

I hope that you will find the subjoined directions sufficient 
for the use of the magnetic instruments with which you are supplied ; 
and it remains only that I should indicate to you the points 
which it appears to me are most deserving of your attention. 

1. Azimuths every where ; we cannot have too many detcrmina- 
-tions in the quarter to which you are going, on accoimt of the con- 

veigence of the lines, and the importance of ascertaining the point 
or points towards which they converge. 

2. I hope that you will find the Declinometer of service in 
enabling you to record some of the principal disturbances of the 
Declination during your winter residence. It will in particular 
enable you to observe the movements of the magnet accompanying 
momentary auroral phenomena. 

3. The diurnal variation of the Declination, both in amount and 
in turning houns would be an important determination, especially if 

U 
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you should find it convenient to detennmp tVo«v t 

months of winter and of spring. ^^^^ ^'"^ ^'' ^^^^ , 

urK>n It, It would probably be referred to for ceiitur\e.\. ^^ 
connexion with the secular changes of the magnetic eWetite. 

5. If you should be able, without too grtuit a sacrifice of titneci 
convenience, to obtain a second good determination of the WA \i 
total force in a longitude more to the east than your ^^. •? 
dence, say between 90° and 1 W west longitude, it ?riU\)e extr ^ A 
valuable. You will see by the directionB that thia may be d t 
without carrying about the Unifilar Magnetometer. 

Most cordially wishing you and Doctor Rae healtb for yonr noU 
enterprise, and a safe return to England, either with 8\r JoYi 
Franklin, or to be welcomed by him on your route, 

I remain, 

Sincerely yours, 

Edward Sabine. 



Magnetic Directions for Sir John Richardson. 

Woolwich, 22d March 184^ 
The magnetic instruments furnished to Sir John Richardson 
four in number ; viz. 

An Azimuth Compass. 

A Declinometer. 

A Dipping Needle, with Deflection Apparatus. 

A Unifilar Magnetometer. 

1. Azimuth Compass. — No directions respecting this instr 
fire considered necessary, except the caution that the magnet 
always be lowered very gently on its support^ for fear of ii 
either the cup or the point, which are very carefully -worked 
point is of steel, and a spare one is also sent which is of ^ 
When azimuths are observed, the wooden stand on ^wni 
instrument is placed should be correctly levelled. 

2. Declinometer. — This instrument is intended to serve the 
purpose of observing the diurnal variation of the Declination 
fluctuationi of the Declination in times of magnetic disti; 
The magnet may be used either on a point or suspended r 
thread. The point support is preferable, except it should r < 
that in very high magnetic latitudes the friction on the pom' 
the free movement of the magnet, and thus prevents it 
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up Its true direction. In such case the silk suspension must- be 
resorted to. 

The instrument being placed on its support, the bottom plate 
levelled, and the suspension tube in its place, screw in the steel 
point, place the magnet upon it, and fit on the top cover ; then 
raise the point support (and with it of course the magnet) until the 
opposite portions of the graduated ring are seen in good focus in 
the two microscopes. The instrument is then ready for use. 

If it is found that the magnet when resting on the point does 
not return after vibration in small arcs to (nearly) the same division 
j^,^ in successive trials, it may be necessary to employ the silk suspen- 

sion. In such case, the magnet resting on the point support, lower 
\J0 the support as far as it will go, lift the magnet off it, lower the 

^ screw attached to the thread, so that there may be no danger of 

breaking the thread whilst the screw is fastening ; having then 
attached the magnet by the screw to the suspension thread, replace 
the magnet on the point support and raise the support as high as it 
will go, then shorten the thread until the magnet is relieved from 
the support and lower the support; now examine if the magnet 
must be either raised or lowered (by the thread), in order that the 
graduation on the ring may be in focus. When in focus, examine 
whether the suspension be truly central as regards the microscopes ; 
- it is so when the ring is seen in each microscope in about the same 

^ part of the field, and when precisely opposite divisions of the ring 

are cut by the two microscope wires. If this adjustment be not 
correct, make it so by moving the suspension either way by means 
of the adjusting screws which act on the suspension tube ; fasten on 
the top cover, and the instrument is ready for use. 

The magnet and ring are correctly balanced at present for the 
Dip at Woolwich; in any other Dip the balance may require to be 
adjusted afresh, by means of the cross of wiires attached to the 

^ magnet. This adjustment is proved by the graduation being in 

distinct focus in both microscopes at the same time : 1^, when the 

" magnet is in its natural position ; and 2®, when it is deflected by 

another magnet 90° from its natural position. The instrument 
must be correctly levelled when this adjustment is made. 

When the magnet is suspended by a silk thread the influence of 
torsion should be ascertained in the usual manner, Le. by turning 
the torsion circle through an angle of 90°, first in one direction and 
then the other, and noting the difference of the readings in the 
microscopes in the three positions of the torsion circle, viz., before 
the torsion oiicle is turned, and when it is turned 90° on either 
nde. 

V % 
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The agreement or otherwise of the diurnal variation observed by 
this instrument and by the Unifilar Magnetometer will assist in 
jud^ng whether the friction on the point support operates unfavour- 
ably or not. 

3. A Dip Circle y with Apparatus for Deflection. — This instrument 
is to serve the double purpose of observing the Dip, and of deter- 
mining the ratio of the magnetic moments of each of the two 
3 * 67 inch magnets of the Unifilar Magnetometer to the total force 
of the earth's magnetism. As the latter determination is novel, and 
as circumstances have prevented Sir John Richardson's practice with 
the instrument, full directions may be required. 

Two dipping needles are supplied, A 1 and A 2 ; both are to be 
used and the same observations made with each. I shall therefore 
describe the process with A 1, only premising that a precisely similar 
process is to be pursued with A 2.* 

4. If Sir John Richardson should have leisure to make a determi- 
nation of the Total Force at any other than the winter station, deflec- 
tions of the dipping needle will sufiice, and the Unifilar Magnetometer 

need not be employed on that occasion ; but the values of m X and ^ 

must be ascertained by experiments with the Unifilar Magnetometer, 
either at the same or some other station, as soon after as leisure and 
circumstances will permit. 

Be very careful at all times to pack the magnets S and C with 
their opposite poles adjacent to each other, and attend to the same 
precaution with the dipping needles A 1 and A 2. The deflecting 
tube and its counterpoise are only to be screwed on the vernier 
plate during the experiments of deflection, as if left on during 
travelling they might strain the instrument. The temperature 
should be noted at each determination of u or u\ The thermometer 
should be near the deflecting magnet. 

Unijilar Magnetometer.— This instrument is supplied for the pur- 
pose of determining the absolute value of the horizontal component 
of the magnetic force, and (in conjunction with the deflection appa 
ratus accompanying the dipping needle) the absolute value of ihi 
total magnetic force. Sir John Richardson is already furnisher 
with printed instructions, in a paper entitled " On Magnetic Ob 
servations, by Lieutenant-Colonel Sabine," containing directions ft 
the use of the Unifilar; and for his further guidance he is referred i 
the observations of the absolute Horizontal Force, which have l>e< 
made at Woolwich by Captain Younghusband with the instrixmei 
supplied to Sir John Richardson, and have been altered in. t] 

• The process is the came which has been sulisequcntlj printed in the •* Admira 
Manual," pp. 34 to 39, and 44 to 48 ; and is therefore omitted here. 
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register books furnished for the record of the observations in 
America. 

There are two deflecting magnets, C and S, each 3 * 67 inches in 
length, which will require to have their respective moments of inertia 
carefully determined. . For this purpose three inertia rings are sup- 
plied, and each of the three will have to be used with each of the 
magnets C and S. The observations for this purpose may be made 
at any time in the winter when most convenient. 

Instead of the distances between the magnets named in Lieutenant- 
Colonel Sabine's paper (above noticed). Sir John Richardson had 
better employ those adopted for this occasion by Captain Younghus- 
band, viz., 1 * 1 foot and 1 ' 4 foot. Should it be convenient to make one 
determination of the values of m and X early in the winter, and a 
second towards its close, the two determinations may suffice. Six 
repetitions of the experiments at the two distances (t.e., six at each 
distance) may be considered to constitute a determination of the 
values of m and X with the Unifilar. 

When not employed in experiments on the magnetic force, the 
Unifilar Magnetometer may be used for determining the diurnal 
variation of the Declination, and should give results in accordance 
with those of the Declinometer. The hourly observations for this 
purpose need not be carried on through the twenty-four hours. 
From 6 or 7 A.M. to 8 or 9 p.m., on days on which it may be other- 
wise inconvenient to observe hourli/, will probably suffice. 

Edwabd Sabike. 



The instruments were adjusted at Fort Confidence on Great Bear 
Lake, situated in 66"" 64' north latitude, and US'" 49' longitude 
west of Greenwich; this being the first opportunity afforded to 
Sir John Kichardson for employing the instruments since arriving 
in America, owing to the rapid rate he found it necessary to travel, 
so as to be able to explore the coast lying between the Mackenade 
and Coppermine rivers, and reach Fort Confidence before the close 
of the season. 

Declination* 

Absolute Value. — The absolute value of the Decimation at Fort 
Confidence was determined in March and April 1849, with the 
Azimuth Compass. The observations are as follow, and show the 
reading of the Declinometer corresponding to each absolute obser- 
vation* 
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Table L 



Sate. 


Absolute 
DecUnatioiL 


inr&eadiiia 
ofttir* 


Date. 


Aheolufce 
Deeiiiuilita. 


Gomspond. 
BoottBitloo 


1849: 
March Hist - 


o / 
50 96 


B. 


o / 
4 21 


1849: 
April 21st - 


o / 
50 34 


E. 


/ 

4 18 


„ Slst . 


49 52 


» 


4 22 


.. Slst - 


49 05 


If 


4 50 


„ Slst T 


50 S6 


w 


4 19 


„ 2Ist - 


50 33 


n 


4 08 


„ »ut . 


50 16 


tt 


4 22 


H Sl«t . 


49 32 


•» 


4 50 


„ Slst . 


50 30 


ll 


4 18 


,. 2 1st - 


50 12 


ft 


4 08 


n Slst . 


50 15 


H 


4 22 


„ 21»t - 


49 SO 


ft 


4 50 


„ Slst . 


50 S6 


n 


4 15 


May 7th - 


47 27 


n 


5 80 


,• Slst . 


50 04 


>i 


4 22 


„ 8th . 


49 32 


ff 


4 35 


April 4th - 


53 37 


ft 


1 28 


,. 12th . 


49 17 


»f 


5 84 


n 4th - 


53 54 


w 


1 58 


•• 14th - 


52 53 


•f 


4 45 


n 4th . 


53 56 


»» 


2 06 


H 19th - 


49 53 


ft 


5 03 


„ I6th . 


53 36 


»• 


3 18 


^ 19th - 


49 29 


ff 


5 87 


^ M leih - 


48 53 


If 


4 18 


„ 21st - 


48 51 


*f 


5 50 


„ 16th . 


55 21 


ff 


3 13 


» 21st - 


52 40 


H 


5 21 .. 


H 16th . 


49 16 




4 41 










ff 


General Mean . 


50 42 


ft 


4 17 



From the mean of these observations it appears that the Decima- 
tion was 60° 42' E. at the period referred to, and that this Dedina- 
tion corresponded to the reading 4^ 17' of the Declinometer scale ; 
whence, having the mean reading of the Declinometer for each 
month of observation, we may obtain the mean absolute values of 
the Declination for the same periods. Table 11. contains these values. 

Table II. 





Mean Reading 




Absolute 


Data. 


of the 




Declination 




Declinometer. 


40 17'. 


50042' +Diff. 




o / 


/ 


/ 


October 1848. 


4 49-5 


-32-5 


50 09-5 


Norember ^ • • 


4 27-5 


-10-5 


50 31-5 




3 58-7 


+ 18*3 


51 003 


January 1849. 


3 57-0 


+ 200 


51 09-0 


Febniary „ . - 


4 01-3 


+ 15*7 


50 57*7 


march ff - - 


4 12*7 


+ 04*3 


50 463 


April „ - . 


4 22-6 


-05-6 
Mean 


50 36*4 




50 43-4 



Diurnal Variatioju — The Declinometer with which the priiicipa.1 
series of observations was made has been fully described in Colonel 
Sabine's memorandum above ; the instrument was used as directed 
by the instructions, and nothing further seems necessary to be statec 
with reference to it, except that of the two modes of adjusting tH< 
needle of which the instrument is capable, that was chosen in wliicl 
the magnet is made to traverse upon the steel point instead oF beinj 
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suspended by a sSk thread; this is now to be regretted, as the 
observations show that the friction was so great as to impede the free 
movement of the needle. The observations made with another 
magnet, suspended by a silk thread in the Unifilar, prove thr.t the* 
range of movement of the Declinometer Magnet was limited by the 
friction on the point, but that the direction of the movement was 
recorded faithfully. The additional observations with the Unifilur 
extend over a portion of three months, and are valuable as con- 
firmatory of the general accuracy in direction of the movements of 
the Declinometer Magnet, and as affording a truer value of the extent 
of the diurnal change in those months than can be obtained from the 
impeded action of the Declinometer Magnet. 

Observations were made with the Declinometer during the months 
of October, November, and December, 1848, January, February', 
March, and April, 1849, commencing at 6 a.m. and continued hourly 
until 9 P.M. Occasionally, observations were taken at 4 and 5 A.M., 
and on two days generally in every month an observation was made 
at the night hours omitted on ordinary occasions. These observations 
are given in full, pp. 28 to 35, Table VIII. 

The mean monthly diurnal variation appears in Table III. 

Table IIL 
Mean Diurnal Variation in the several Months of Observation. 



MeMiTime 

Artronomiaa 
Beckoning. 


Noon, 


1. 


9. 


S. 


4. 


6. 


8. 


7. 


8. 


9. 


10. 


XI. 


1848: 
October - - - 
Nowmber - 
December 

18M: 
Juiuary - - - 
FebnuuT 
March • - 
April . - 


23*8 
1-0 

80 

2-8 
00 
6*6 
10-8 


20-8 
1-8 
91 

6-4 
0*9 
7-7 
18-6 


29-5 
7-4 
10*4 

4*5 

8-7 

131 

26*0 


38*8 
10*7 
11*6 

7*7 
4*4 

18-9 
88*0 


/ 
48*7 
15*6 
13-8 

9*6 

8*8 

20*9 

57*2 


/ 
53*4 
19*9 
14*9 

11*9 
11*5 
23-6 
44*8 


/ 
53*3 
19*5 
15*8 

13*2 
18*3 
25*9 
45*8 


/ 
53*6 
23*6 
16*3 

14*8 
16*2 
27*1 
40*4 


56*8 
86*3 

16*8 

15*8 
17*8 
29*8 
58*2 


61*8 
27*1 
18-6 

17*7 
18*1 
29*7 
82*5 


/ 

20^8 
80-6 
66*3 


- 


Hens - . - 


7-4 


91 


13*5 


17*9 


22*0 


25*7 


96*7 


28*7 


30*7 


38*1 


— 


- 




4*6 


8-8 


10*7 


15*1 


19-2 


22*9 


23*9 


26*9 


27*9 


29*3 


— 


— 


MeuiTbne 
UVortConfidenoe. 

SMkonbig. 


Mid. 
night. 


13. 


14. 


15. 


16. 


17. 


18. 


19. 


20. 


21. 


22. 


23. 


1848: 
Ootober • - - 
November 
Deoember • • 

1840: 
JMiuary - - - 
Pebniary 

March • • • 
April . - 


/ 


/ 


/ 


/ 


/ 


1 
26*9 

12*8 


44*0 
15*9 
18*6 

4*3 
20*4 
27-8 
40*0 


38-2 
12*2 
11*9 

5*8 
20-9 
26*6 
46*3 


13*9 
14-4 
0*0 

3*8 
10*4 
22*0 
30*8 


0*0 1 41 
7*7 ' 7*3 
0*6 , 2*1 

2*5 ■ 00 
9-9 ' 60 
8*7 i 0-0 

8*4 1 0*0 


17*7 
0*0 
6*3 

o-.-j 

3*9 
2-5 


MeMw . . - 


— 


— 


- 


— 


— 


~ 


25*0 


28*9 


14*9 


4*7 , 2*8 


4*6 


Means roduced 


- 


- 


— 


— 


— 


~ 


22*2 


20*1 


12*1 


1*9 1 0*0 


1*8 
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From these observations, it appears that on taking the first 
observation in the morning, the north end of the needle was found 
to be proceeding eastward, that the easterly extreme was attained 
by a rather rapid movement about 22** (the time varied in the 
different months between 20^ and tf*), that the north end then 
moved westward and continued a tolerably uniform movement until 
9'', after which no observation was made. The westerly extreme was 
attained some time in the course of the night, but from no observation 
having been made later than 9 p.m. the exact time is unknown, the 
north end of the magnet being found moving eastward, as has been 
already stated, on taking the first observation in the morning. 

If we compare these movements with the diunial variation in 
middle latitudes in the Northern Hemisphere, we find a very 
striking dissimilarity, and the difference is worthy of attention, because 
it appears probable that the diurnal variation of the Declination 
needle in high latitudes follows a law differing materially from that 
of the diurnal variation in middle latitudes, now well known and 
established. The principal feature of the diurnal variation in middle 
latitudes of the Northern Hemisphere is the attdnment by the north 
end of the magnet of its extreme westerly position about 1 o'clock P.M. 
daily, whereas, as stated above, at Fort Confidence the extreme 
easterly position occurs at 11 A.M., from whence a movement westward 
takes place, continuing until the latest hour at night at which any 
observation is made, the extreme being attained between 9^ and 18^. 

So few observations of the diurnal variation of the Declination in 
high latitudes are up to this time at command, that not even an 
approach can be made towards indicating a general law of the 
phenomena in such localities ; we can only present those facts that 
have been already obtcdned, and direct attention to points of simi- 
larity and of discordance from movements in middle latitudes. In 
the accompanying plate is drawn the curve of the diurnal variation 
of the Declination at a number of places, for the purpose of showing 
the diurnal movement at Fort Confidence and at other stations in 
high latitudes in comparison with each other and with the movement 
in middle latitudes. It is thus shown that at Reikiavik in Iceland, 
the extreme easterly position is attained at 2 p.m., which is about 
the hour that the westerly extreme is attained at every other station 
from which we have observations, with the exception of Fort Confi- 
dence ; thus presenting, perhaps, as strong an instance as could be 
ound of the widely differing phenomena of the diurnal variation, in. 
high from middle latitudes. The curve at Keikiavik differs also fronx 
that at Fort Confidence in the westerly extreme, which occurs in. 
Iceland at 22*^, the same hour that an easterly extreme is attained al; 
Fort Confidence. It is true that the observations at Reikiavik 
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include only one week's series, in the month of August 1836; taken 
hourly ; they are, however, very accordant, and the curve drawn 
from the observations proceeds from a maximum to a minimum and 
back again in a regular continuous progression. 

Plate II. contains the curves of the diurnal variation at several 
stations in the Northern Hemisphere ; it illustrates better than any 
verbal description the great change that takes place in the law of the 
diurnal variation when advancing into high Latitudes. The stations 
are : — 

Latitude. Longitude. 

Fort Confidence - 66° 54' N. - 118°"49' W. 

Reikiavik, Iceland - 64° 08' N. - 21° 55' W. 

Athabasca - - 58° 41' N. - 111° 18' W. 

Bossekop - - 69°58'N. - 21° 10' E. 

Christiania - - 59° 55' N. - 10*^ 34' E. 

St Petersburg - 59° 57' N. - 30M9' E. 

Catherinenburg - 56° 50' N. - 60*^ 34' E. 

Bamaoul - - - 53° 20' N. - 83** 27' E. 

Nertchinsk - - 51° 18' N. - 119^ 21' E. 

Sitka - . - 57°03'N. - 135M8' W. 

Toronto - - 43° 39' N. - 77^ 05' W. 

Greenwich - - 51° 29' N. - 00*^00' 

By this plate we perceive that at Christiania, St Petersburg, 
Catherinenburg, Sitka, and Toronto the extreme westerly position 
of the north end of the magnet was attained at 1^ for the period 
included in the observations; at Athabasca, Bossekop, and Green- 
wich at 2^, and at Bamaoul at 3^, while at Reikiavik a westerly 
maximum was reached at 22^, and again at 8^, and at Fort Con- 
fidence some time in the course of the night between 9^ and 18'* ; 
thus at once pointing out the irregularity in the law of diurnal 
movement in high latitudes, and the marked contrast from the 
persistent general law of movement which everywhere obtiuns in 
middle latitudes. The curves are all drawn to liie same scale, and 
show the relative amounts of the daily excursions at each place. 

We may now examine in more detail the diurnal movement at 
the several stations. At Reikiavik we find the north end of the 
needle at its extreme observed westerly position at 9^^ from whence 
it proceeds uniformly to a secondary east at 17^, thence to west 
at 22^, agun to east (the maximum) at 2*", then back again to west 
at 9** ; the double curve is very fully exemplified by the two ex- 
cursions (west to east and back again), being very nearly the same in 
extent 
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The observations Kt AAabaaca are those of CaptiMn Lefroj, printed 
and di3cii8sed iu the second part of this, volume. They com^rifie 
hourly observations made in the months of October, November, aad 
December, 1843, January and February 1844 ; the several numths' 
observations accord with each other, and having been made regu- 
larly at each hour in the twenty-four, very valuable evidence is 
afforded pf the diurnal movement at that station; the results inay 
perhaps with advantage be again stated in this place for the sake of 
making the account of the comparison more complete. At Athabasca 
we find the easterly extreme occurring at 17**, viz,, the same hour 
at which one of the easterly extremes was attained at Keikiavik ; 
a fact specially worthy of notice, because at no other station ia this 
period f^ the day marked by a similar position of the n^^et^ 

From 1^^ the north end proceeds pretty uniformly to extreme 
west at'2**, showing an accordance in this respect with the g^eral 
law of the (fiurnal variation; thence again to east at 17^ An inter- 
ruption occurs from 10^ to 13^, when the north end turns and moves 
west, biit the retrograde movement is insignificant compared with the 
whole diurnal excursion. 

At Bossekop a single curve is formed. Extreme west at 2^ ; 
extreme east at 14**. 

At Christiania a double curve. Extreme west at 1** ; extreme 
€ast at 10**; a secondary west at 17**; a secondary east at 19**. 
This curve is similar in form to that at St Petersburg and several 
other places, but the amount of the excursion is much greater, as, for 
example, at Christiania, 20' ; at St. Petersburg, 6'. It must, how- 
ever, be remarked, that the months of observation are not the same 
at the two stations ; they are June to November at Christiania, and 
October to April at St. Petersburg. 

At Catherinenburg the curve is nearly the same as at St Peters- 
burg, showing at these two places the evening easterly extreme 
greater than the morning easterly extreme. At Bamaoul, Nertchinak, 
Sitka, and Toronto, the morning easterly extreme exceeds that of the 
evening, while at Greenwich we have the morning easterly move- 
ment nearly obliterated, and the extreme easterly position at 10**, 

It will now be seen that there are no general characteristics of the 
diurnal variation of the Declination in very high latitudes ; also^ that 
in middle Latitudes there is a consistent law, the most prominent 
feature of which is the occurrence in the Northern Hemisphere of the 
maximum westerly Declination during the day at 1''— 2\ This is 
invariable. There is, also, a distinction between the character of the 
movement on the Siberian from that on the American continent^ 
particularly if we study the law of the variation during the several 
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of the yeiar; but such conaidefations are not relevant to th^ 
ptesent discusaion, and need not be here further notieed. - 

It is necessary to mention that every observation made has beeo 
ineloded in forming the mean results upon which the discussion of 
the phenomena of the diurnal variation at Fort Confidence is 
founded, consequently the diurnal variation spoken of includes the 
modification to which it is subject, caused by the disturbed observa- 
tions remaining, these disturbances having themselves a distinct and 
different law. Now it may be reasonably assumed that the effect du^ 
to disturbance varies considerably at different stations, and it seemed 
not improbable that, from the position of Fcnrt Confidence^ the eflfeet 
there might be giieatly magnified, even so much so as to eaui^e the 
diurnal variation,: without the disturbances, to present a vety 
differtot aspect from the curve drawn from all the observations 
without omission. It may therefore be satisfactory to state that th^ 
process of eliminating the disturbances was undertaken, and that the 
diurnal curve of the residual observations was found only modified 
in the extent of range, but not altered in general character. 

Absolute Horizontal Force. 

The instrument employed by Sir John Sichardson in observing 
the Absolute Horizontal Force was a portable Unifilar Magneto- 
meter of the usual construction, viz., one in which the deflecting 
magnet is kept at right angles to the suspended magnet, and the 
angle of deflection read on the horizontal circle. Two magnets, 3 '00 
inches in length were supplied for suspension in the deflection 
apparatus. The deflecting magnets were C 1 and S 1, each 3*67 
inches in length. These magnets were also employed as deflecting 
magnets in Dr. Lloyd's Inclinometer for determining the Total Force 
in absolute measure. The distances from the suspended magnet at 
which the deflectors were placed were in the Unifilar 1' 1 and 1 *4. 
feet, and these two distances were employed whenever experiments 
of deflection were made. The nearer distance, 1 ' 1 feet, was chosen 
as being just beyond the limits of the quantity expressed by three 
times and a half the length of the longer magnet, and the second 
distance is in proportion to the first as 1 *3 to 1 nearly. 

For the experiments of vibration the magnets were suspended in 
the wooden box allotted to this purpose ; the same stirrup was used 
during the whole series, and the moments of inertia of the magnets 
and stirrup determined by means of Dr. Lamont's Inertia Rings. 
The temperature coefficients of the deflecting magnets were deter- 
mined after the instruments had been returned to AYoolwich ; and as 
the range of temperature to which they had been exposed during the 
winter had been very great, involving consequently very large cor- 
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rections, the experiments for determining the coefficients were con- 
ducted with particular care, and it is believed that the value of the 
coefficients at different parts of the thermometric scale is known 
with sufficient accuracy. The observations made at Fort Confidence 
included temperatures varying from —36** to + 70** Fahrenheit 

The value of the coefficient F, depending upon the distribution of 
magnetism in the suspended and deflecting magnets, was found to be 
inappreciably small when the suspended magnet was one of the 3*0 
inch Unifilar magnets, but to have a sensible value when the dipping 
needle was suspended ; the corrections on this account have been 
applied in calculating the value of the Total Force. 

Table I. contains the data from which the values of K, the moment 
of inertia of the deflecting magnets, C 1 and S I, were calculated. 
Three rings were employed in their determination, of which the 
weights and dimensions are as follows : 

Outer Diameter. Inner Diameter. Weight 



Inches. 



Inches. 



Gx«int. 



Bing 5 

» « 

8 



- 3*536 2*951 1493*14 

- 3*026 2*472 960* 14 
„ „ - 3*002 2*477 638*64 

The value of K' for each ring was calculated bj the formula 
K' = J (r* +r*,) ic, when r and r^ denote respectively the outer and 
inner radii of the rings in dedmals of a foot, and to the w^ht in 
gnuns ; whence we have 

For Ring 5; K' =27 949 - - - Log. =1*44636 
„ 6; K'=12*724 - - - Log. =1*10461 
„ 8; K'= 8*397 - - - Log, =0*92412 

Table IV. 
Observation* for the Moment of Inertia of the Magnet and Stirrup. 



Magnet C 1. 


Magnet S 1. 


^ 


No. 

of 

Bing. 


Tibntions 
IiOBi.orr«. 


Vibrations 
without Biag. 
Logs. of T*. 


Bate. 


Na 

of 

Bing. 


Vibrations 
Lags.of5h. 


VlbratioDa 
wthoutBinS' 
Loga-ofT*. 


184S: 
Not. 16 


.^ 


— 


1-88587 (10^0) 


1848: 
Oct. 16 


— 


. 


l'0284ft (S0*'0) 


20 


— 


— 


1-88822 (10-0) 


17 


- 


- 


1-02MS (30-0) 


20 


— 


— 


1*88541 (10-0) 


17 


- 


- 


1-92371 (90-0> 


21 




2-71178 (lo'o) 


— 


Nov. 9 


- 


- 


1-90449 (0*0) 


21 




2-71552 (10*0) 


- 


• 


5 


2-82585 (O'^-O) 


— 


22 




2-70880 (10-0) 


- 


13 


6 


8-88210 (0-0) 


— 


28 




2-4S841 (10-0) 


— 


13 


6 


2-56278 (0-0) 


— 


28 




2-tf876 (10-0) 


-- 


18 


6 


2-65282 (0*0) 


— 



The degrees following the logs of the sauares of the Tibrations, with and without rings* aisniiy thm 
temperatures corresponding to tba tibrattoaa. 
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Table IV.--€ontinuecL 






Magnet C 1. 


Magnbt S 1. 




No. 


Vibrmtions 


Tibntions 




Na 


Tibntions 


Vibrations 


Bute. 


of 


teithBiiis. 


teitkout Bing. 


Date. 


of 


to»<*Bing. 
Logs, of "P*. 


wthoutBkoK. 




Ring. 


Logs, of T«. 




Ring. 


Logs, of T«. 


1848: 




o 


o 


1848: 




o 


o 


Not. S7 


8 


229678 (lO'O) 




Nov. 14 


8 


2-43614 (0-0) 




S7 


8 


2*28615 (lO'O) 


— 


14 


8 


2-42177 (00) 


- 


Dec a 


— 


— 


1*85550 (-20*0) 


15 


- 


- 


1*96001 (0*0) 


28 


— 


— 


1*83608 (-20*0) 


Dec. 18 


— 


- 


1-96800 (-80*0) 


im-. 








18 


_ 





1-96117 (-80*0) 


Mar. 88 


— 


— 


1-84473 (-5*0) 


1840: 
Hur. 20 
















— 


. 


200021 (-6*0) 


88 


— ' 


..^ 


1-84645 (-6*0) 


















80 


— 


— 


200028 (-6-0) 


84 


— 


.— 


1*85101 (-6*0) 


















20 


— 


— 


1*98974 (-50) 


24 


— 


-~ 


1-85019 (-5-0) 


















21 


— 


— 


1-90688 (-5-0) 


April 8 


._ 


— 


1-84173 (6*0) 


















21 


— 


— 


1-99431 (-5-0) 




— 


.— 


1-84998 (5-0) 


















April 10 


— 


— 


1-96720 (6*0) 




— 


— 


1*84666 (5-0) 


















10 


— 


— 


1*90406 (6*0) 






2-33157 (50) 


1.^ 


















10 


..^ 


— 


1*99850 (6*0) 






2-S2B69 (6-0) 


1.^ 


















11 


8 


2-46641 (50) 


— 






2-82588 (5-0) 


— 


















11 


8 


2*46004 (6*0) 


.^ 






2-45582 (5-0) 


-> 


















11 


8 


2-46763 (5-0) 


— 






2-46681 (6*0) 


-~ 


















18 


__ 


^^ 


1-99118 (5-0 






2*40006 (5-0) 


.* 


















14 


6 


2*58786 (5-0) 


— 






2*78246 (5-0) 


_ 


















14 


6 


2-58680 (5-0) 


— 






2*78880 (5-0) 


— « 


















16 


6 


2-60764 (6-0) 


— 






a*7SS75 (6*0) 


— 


















17 


6 


2*91780 (5*0) 


— 




— 


— 


1*86028 (6-0) 


















17 


6 


2-91068 (6-0) 


— 




— 


— 


1-85108 (5-0) 


















18 


6 


2*98048 (6*0) 


— 




— . 


_ 


1-84706 (5-0) 


















18 


— 


^ 


1-99066 (6*0) 


86 


6 


2-72626 (20*0) 


_ 


















86 


— 


— 


1*99079 (80*0) 










25 


8 


2*46844 (80-0) 





86 


6 


2*46194 (20*0) 


1.^ 


















85 


6 


2-50175 (20-0) 


.• 


88 


8 


2S2B97 (80-0) 


_ 


















85 


5 


2-93840 (20-0) 


— 


86 




- 


1*81070 (80*0) 











The deduced values of K for each magnet, and from the obserrar 
tions with each ring, are as follows : — 



With Ring 5. 
4*2941 
4*1890 



Magnet C 1. 

With Ring 6. 
4*4053 
4*1444 



With Ring 8. 
4*4626 
4*1682 



The mean of all these is 4*2772 ; = Log. 0*63116, which is the 
value employed in the calonlations. 
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Magnet S 1. 

With Ring 5. With Ring 6. With Ring 8. ' 

4 2774 4*3399 4*3300 

4 '3582 [3*7693] 4*275! 

Some undiscovered source of error existed in the second series of 
experiments with Ring 6 and Magnet Si; the result has therefore 
been omitted in taking the mean. The mean of oil the others is 
4*3161; = Log. 0*63509, which is the value of K employed m 
the calculations with this magnet. 

• Temperqture Corrections. — The experiments for ascertaining the 
temperature coefficients of magnets C 1 and S 1 were conducted 
according to the method of deflection. The suspended magnet em- 
ployed was 3 * 00 inches in lengthy and the deflecting magnet was 
placed at right angles to it at a distance of 9 inches ; the mean defleo 
tion produced was 25°. The angle of deflection, by magnet C 1, 
was ascertained at the following temperatures, viz. : — 

At 36^* 57, 55^*42, 73^*62, and 90^*79 ; and by'a second series of 
experiments, at 32° '71, 53^*39, 72'>* 47, and 88** '99; and the co- 
efficient q determined as follows : — 

y = * 000412 at a mean temperature 44*** 6 
= 000488 „ 63*^*7 

= •000496 „ 8^*6 

For magnet S 1, the angle of deflection produced by it was ascer- 
tained at the temperatures 32°* 61, 52**89, 7r'34, and 88* '91 ; and 
by a second series of experiments, at 32**04,50**82,70**45, and 
88^*69; from whence the coefficient y for this magnet was deter- 
mined, viz. : — 

q = '000309 at temperature 42^ * 
= 000375 „ 61**3 

= * 000382 „ 7^**8 

The rapid decrease in the value of the coefficient between 64** 
and 44° in the case of one magnet, and between 61* and 42* in the 
case of the other, rendered it desirable that the coefficient should be 
ascertained at lower temperatures than those just stated. Accord- 
ingly an attempt was made, by subjecting the deflecting magnet to 
temperatures varying between 0* and 32*, to ascertain the angles of 
deflection at low temperatures, which should be known with tolerable 
exactness. A mixture of pounded ice and salt was employed to 
surround the magnet, and the temperature reduced to —6° (as indi- 
cated by the thermometer employed, whose index error at that tem- 
perature was not, however, precisely known). Deflections were 
observed at -6*, 14^ and 32*. 
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The observations nro subject to some degree of error, dependent 
upon the rapid changing of the temperature of the freezing mixture 
at a degree so much below the natural temperature ; but great pains 
^ .^ere.takfen to silstain a constant circulation. ' 

The final results obtained were for Magnet C 1 — 
q = 000361 at temperature 4*^*6 
andy = 000366 „ 23** 8 

For magnet S 1, the results were — 

q = 000298 at temperature 14*"' 3 
andy = 000328 „ 21° 8 

After allowing for the probable amount of error occasioned in 
these Values from the cause, already mentioned, it appeared evident 
that the coefficient did not diminish in value in the same rapid 
ratio below 42° as it was proved to do between 42^ and 62^ and it 
was considered that the temperature coefficients were sufficiently 
well obtained for every purpose of correction in the observations 
under calculation. The experiments were continued in the hope pf 
ascertaining more precisely the law of change with the change 
of temperature ; but it is sufficient here to mention that the con- 
clusions previously arrived at were substantially confirmed. 

The magnetic moment (m) of the deflecting magnets was found 
by combining together the values of ^ = ^ r^ sin. u obtained from 

the experiments of deflection, and of m X =: ^^ from the experi- 
ments of vibration ; here some difficulty occurred on account of the 
experiments of deflection and of vibration havii:^ been conducted in 
separate series on different days. A mode of grouping the results 6£ 
each experiment was eventually adopted, which gave, it is believed, 
the most satisfactory value of the magnetic moments of the bars that 
could be obtained from the observations, as well as the rate of the 
loss of magnetism, which it was found had occurred largely in the 
case of each magnet. A value of m has accordingly been calculated 
for every day on which observations were made. The Horizontal 
Force (X) was then found by the usual formula. 
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Table V. 
FORT, CONFIDENCE. 

Horizontal Force.— 5th October 1848 to 26th April 1849. 



Date. 


Magnets employed. 


Bxperimenta of Deflection. 


Suspended 

in 

Uniniar. 


Deflecting 

and 
Vibrating 
Magnet. 


Observod 
Temp. 

of 
Magnet. 


Distance. 


Angle. 


liOg-Valaes 

or- 


1848: 
Oct. 5 


N» 1 


C. I 


37*5 


1-4 


o / 
18 55 


%n 


9*64844 


6 


1 


S. 1 


35-4 


1*4 


14 05 


25 


9*52375 


16 




& 1 


— 


— 


— 




— 


17 


_ 


S. 1 


— 


— 


— 




— 


17 

so 




S. 1 


^_ 


. 


— 




— 




C. 1 


30*2 




41 24 


10 


9-64358 


20 




C. 1 


30-1 




18 12 


19 


9*63209 


80 




S. 1 


31*0 




29 45 


16 


9' 51888 




& 1 


31-5 




IS 49 


06 


9*51546 


24 
24 




a 1 


29-3 




30 23 


32 


9- 52722 


* 


S. 1 


30-0 




14 06 


23 


9*52425 


27 
27 
27 
87 
27 
27 
28 


1 


C. 1 


29*5 




39 41 


07 


9*62836 




C. 1 


30-5 




17 53 


26 


9*62477 




C. 1 


32-8 




39 25 


54 


9*62603 




C. 1 


33*3 




18 14 


51 


9*63304 




& 1 


33-3 




28 05 


33 


9* 49596 




& 1 


33-3 




13 31 


49 


9*50648 


N° 2 


S. 1 


30-7 




28 41 


38 


9*50450 


28 


2 


a 1 


32*0 




13 28 


35 


9*5048O 


Not. 2 


2 


C. 1 


18-5 




38 07 


36 


9*61372 


2 


a 1 


17-5 




17 24 


49 


9*61340 


2 


3 


a 1 


20*0 




28 22 


23 


9-50006 


2 


2 


a 1 


19-5 




13 22 


26 


9-50152 


9 




a 1 


— 


.« 


— 




""-" 


9 


^^ 


a I 


— 


— 


— 




— 


IS 





a 1 


— 


— 


— 






13 


, 


a 1 


_ 


_. 


— 




"~~ 


13 


.>— 


a 1 





_ 


— 




~^ 


14 


__ 


a 1 





.. 


— 






14 





S. 1 


_ 


— 


— 




■ 


15 





a 1 


— 


— 


— 




■"^ 


16 


__ 


C. 1 


•» 


— 


— 




""— 


20 


-« 


C. 1 


— 


-. 


— 




""" 


20 





C. 1 


— 


— 


— 




""■^ 


21 





C. 1 


_ 


— 


■— 




" — 


21 





C. 1 


_ 


— 


— 




•"— ' 


22 


_ 


C. 1 


-^ 


._ 


— 




— — < 


23 


.^ 


C. 1 


— 


— 


— 




— — 


23 


__ 


C. 1 


— 


— 


— 




~~ 


27 


— 


C. 1 


— 


— 


— 




— 


27 


— 


C. 1 


— 


— 


— 




■^^ 


Dec. 18 


.» 


a 1 


— 


— 


"— 




"~ 


18 


.. 


S. 1 


—" 


— 


— ^ 




■""■ 


22 


— 


C. 1 


— 


— 


"-" 




^" 


22 


— 


C. 1 


-^ 


"^ 


— — 




~ 


1849: 
March 1 


N" 2 


a 1 


-3-2 




26 14 


27 


d--4€ 


S 
S 

s 


2 


a 1 


-2*0 




12 49 


45 


9•4^ 


2 


C. 1 


1*3 




36 55 


06 


^•6< 


2 


C. 1 


VS 




17 01 


82 


d-e< 


5 

S 


2 


C I 


4-3 




36 49 


27 


9-6* 
9-C 


S 


C 1 


4-4 




16 66 


24 
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Table V. 

FORT CONFIDENCE. 

Horizontal Force.— 5th October 1848 to 26th April 1849. 





Experimenta of Vibration. 


Lofc.Voluos 

ofm 
employod 


Result. 

ing 
Values 


Monthly 


Remarks. 




Observed 
Temp. 


ObMired 
Time of 


Jjok. Values 

of T« corrected 

for Torsion 


Temp. 

to which 

the 


Log. Values 




of 


One 


of Thread and 


Values of 


ofmX. 


at Temp. 2«* 


ofX. 


Means. 






Haguet. 


Vibration. 


Bate of 


T»are 
















Chronometer. 


reduced. 














o 


a 




o 




9*71533 


ri58 








— 





, 


.^ 


— 


9*62753 


1*264 








28*5 


9- 194 


1-92842 


30*0 


9*70097 


9*62413 


1*197 








28-0 


9-205 


1-92943 


30*0 


9*69996 


9*62379 


1*195 








28*0 


9'143 


1-92371 


30*0 


9*70568 


9*62379 


1*211 








— 


— 


_ 


— 





9*71308 


1*169 








— 


— 


— 


.. 


— 


9*71308 


1*199 








_ 


_ 


... 


^^ 


_ 


9*62277 


1*266 








___ 


— . 


— 





— 


9*62277 


1*266 








— 


_ 


— 


... 


— 


9*62141 


1*239 


1*235 






-~ 





— 


— 


— 


9*62141 


1-247 








— 





— 





.» 


9*71203 


1*208 








— 


— 


— 


.. 


— 


9*71203 


1*217 








— 


*- 


— 


— 


— 


9*71203 


1*213 








._ 


«« 





— 


— 


9*71203 


1*193 








— 


_ 


— 


— 


-— 


9*62039 


1*326 








— 


«» 


... 


— - 


._ 


9*620.19 


1*295 








— 


.— 


— 


— 


— 


9*62005 


1*301 








— 


— 





._ 


— 


9* 62005 


1*299 


■ 






— 


— 


— 


^~^ 


m^ 


9*71113 


1*252 






— 


— 


— 


.. 





9*7:113 


1*254 








— 


— 


.» 


— 





9*618.35 


1*313 








— 


— 


— 


_ 


_ 


9*618.35 


1*309 




Vibrations 




15-0 


9-487 


1*95449 


0*0 


9-67490 


9*61597 


1*138 




with 




15-5 


25*772 


2-82535 


0*0 


9-67768 


9*61597 


1*146 


. 


Ring 5 




2-8 


25*898 


2-83219 


00 


9*67084 


9*61461 


1*131 


. 


Ring 5 




3-2 


18-805 


2*55273 


00 


9*67304 


9*61461 


1*137 


. 


Ring 6 




3-8 


18-796 


2*55232 


0*0 


9*67345 


9*61461 


1*138 


- 


King 6 




ri 


16-444 


2*43614 


0*0 


9*66241 


9*61427 


1*111 


. 


Ring 8 




1*3 


16-203 


2*42177 


0*0 


9*67678 


9*61427 


1*148 


. 


King 8 




-2-8 


9-525 


1*95991 


0*0 


9*66948 


9*6I3J)3 


1*130 


•1*198 






3*5 


8-245 


1*83537 


10*0 


9*79009 


9*70903 


1*202 








13-2 


8-282 


1*83822 


10*0 


9*78724 


9*70843 


1*195 








14-1 


8*265 


1*83541 


10*0 


9*79005 


9*70843 


1*202 








14*6 


22-622 


2-71178 


10*0 


9*79078 


9*70828 


1*205 


. 


Ring 5 




15-5 


22-721 


2*71552 


10*0 


9*78699 


9*70828 


1*194 


- 


Ring 5 




15' I 


22-529 


2*708.39 


lO'O 


9-79412 


9-70813 


1*215 


- 


Ring 5 




16-3 


16-272 


2-42341 


10*0 


9*80137 


9*70798 


1*235 


• 


Ring 6 




16-2 


16-366 


2*42876 


10*0 


9*79602 


9*70798 


1*220 


• 


Ring 6 




0-3 


14-027 


2*29678 


10*0 


9*80044 


9*70738 


1*234 


. 


Ring 8 




1-4 


14-007 


2*29515 


10*0 


9*80207 


9*70738 


1*239 


« . 


Ring 8 




-36-6 


9-498 


1*95809 


-30*0 


9*67130 


9*60271 


1*154 








-360 


9-533 


1*96117 


-30*0 


9*66822 


9*60271 


1*146 


ri77 






-22*4 


8-265 


1-83550 


-20*0 


9*78996 


9*70363 


1*201 






-223 


8-265 


1-8360S 


-20*0 


9' 78938 


9-70363 


1*199 






_ 


_ 


^^ 


1 


^^ 


9-57789 


1*295 




Changed 




— 


«• 


— 


^^ 


-« 


9*57755 


1*249 




theftee 




— 


— 


— . 


— 


— 


9*69298 


1-242 


1*210 


or the 




— 


— 


— 


..» 


— 


9-69298 


1*236 


mirror. 




— 


— 


— 


— 


— 


9*69268 


1-240 








— 


— • 


"" 


— , 


— 


9*69268 


1-840 j 
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XAONBTXOAL OB8BBTATIOH8 



FoBT CoNFiDBiroB— eofUlMafedL 
Hoiizoiital Foroe.-^th October 1848 to 26tfa April 1849. 



* Sate. 

1 


]Cl«IMlU( 


mplojed. 


Bzperimente of Deflection. 


in 
Unifllar. 


Deflecting 

and 
Vibrating 
Magnet. 


OlMenred 
T^p. 

Magnei. 


Distanoa. 


Angle. 


Log-Vilttei 

ofia 

X 


1 1849: 






o 




O / ff 




^sreh 6 


C. 8 


& 1 


6*4 




27 ID 50 


9'48286 


6 


C. 2 


& 1 


7-0 




12 46 51 


9*48216 


7 


C. S 


& I 


-2'9 




27 18 25 


9-48473 


7 


C. 2 


S. 1 


-2*S 




12 53 42 ' 


9*48598 


7 


■ C- « 


C. 1 


-0-7 




87 02 26 


9*60302 


7 


C 2 


c. I 


-0-5 




16 59 08 


9*60291 


8 


C. 1 


a 1 


-7-7 




27 37 28 


^•48937 


8 


C. 1 


C I 


-5-0 




18 13 22 


9*63251 


8 


C. 1 


& 1 


-7'1 




13 02 38 


9*49086 


8 


C 1 


C. 1 


-5-1 




88 07 27 


9*61369 


' 9 


C. 1 


a 1 


-10-3 




97 56 41 


9-49397 


9 


C. 1 


a 1 


-9-2 




13 02 43 


9*49091 


9 


C. 1 


C. 1 


-5-7 




39 04 18 


9*62269 


9 


C. 1 


C. 1 


-6*2 




18 21 59 


9-63579 


12 


C. 1 


C. 1 


-11-9 




40 10 23 


9-63278 


12 


C 1 


C. 1 


-11*5 




18 02 11 


9-62818 


IS 


C. 1 


a 1 


-8-7 




27 34 05 


9*48854 


13 


C. 1 


a 1 


-8-5 




12 47 04 


9-48231 


20 


._ 


S. 1 


-^ 


— 


— 


— 


20 


.. 


a 1 


.^ 


.« 


.1— 


— 


20 


._ 


a 1 


, 





_ 


^ 


21 





a 1 


, 


.« 








21 


— 


a I 











— 


23 


... 


C. 1 


^^ 


-r* 





— 


2S 


— 


C. 1 


_^ 


.- 








24 


— 


C. 1 





.« 


-^ 





24 





C. 1 


_^ 


.«_ 


__• 


«_ 


April 3 


— 


C. 1 


— 


--- 


— 


— 


3 
3 


— 


C. 1 
C. 1 
C. 1 


— 


— 


— 


— 


4 


— 


__ 


_^ 


- 


__ 


4 


— 


C. 1 


-.- 


— 


— 


— 


5 


— 


C. 1 


.^ 


— 





— 


5 


.-. 


C. 1 


.„ 


.. 





— 


5 


— 


C. I 


. — 


— 


— 


— 


6 


■ — 


C. 1 


— 


— 


— 





6 


— . 


C. 1 


^^ 


-mm 


^_ 


— — 


7 


— 


C. 1 


— 





— 





7 


— 


C. 1 


_ 


— 


— 





9 


— 


C. 1 


— 


— 


— 





9 


— 


C. 1 


— 





— 





9 


— 


C. 1 


— 





— 





10 


— 


a 1 


.... 


... 


m— 




10 


— 


a 1 


— 










10 


•— 


a 1 


— 








• 


11 


— 


a 1 





... 


.. 




It 


— 


a 1 


— 





— 





11 


_ 


a 1 


— 


.. 







13 


— 


a 1 


_^ 








, 


14 


— 


a 1 


__ 











14 





a 1 





_ 





__ 


16 


... 


a 1 














17 


— 


a 1 


— 


— 


— 


— 



MAC^NVTICAL OBBBBYATIONB. 
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Bnruoiitia Force.— 5lh October 1848 to 26tli April 1849. 





BspvinMito of TitanttoiL 


L(«.Valuee 

OfM 


BMntli- 


Xontlily 
Xeena. 


1 

! 

teWke.' 




Otaerved 


Tlm^of 


oTTi^oamoted 
torTanlUm 


ithe 


Iiag.yalaee 




Ki^ 


On* 

ynmtfoa. 


ofThraidaiid 
BMeof 


VUpMOf 

T*ara 


ffmX.. 


fttTemikSlP. 




( 








GhrononiBter. 


reduced. 










t 




o 


8' 




. o 














_ 




'.^ 


... 


_ 


9-57619 


1*245 








_ 


m^ 


.~ 


... 


^ 


9-57619 


1-247 




i 




.^ 


_ 


__ 


-.. 





9-57585 


1*242 








.^ 


— . 


' — 


_ 


__ 


9*57585 


1*238 




i 




«» 


.. 


— 


.. 


_ 


9*69238 


1*289 




* 




-^ 


_ 


•_ 





^^ 


9*69238 


1*239 




\ 




1 


_ 


... 


' ,_ 


1 


9*57551 


1*229 








— . 





_ 


.«. 


.. 


9*^9223 


1*159 








— 


— . 


.» 


• — 


— 


9*57551 


1*228 




1 




•« 


«_ 


_ 


... 


_ 


9*69223 


1*210 
1*217 




1 




— . 


^mm 


— 


... 


... 


9*57517 








1 _ 


.» 


_- 


. 


, 


9*57517 


1-225 








.*. 





— 


-^ 


... 


9*69208 


1*185 








* «M 





— 


^_ 


1 "~" 


9*69208 


I*l4l0 


1*210 






i — > 





... 


^.. 




9*69163 


1*160 




, 




-*- 


.. 


— 


. 


— 


9*69163 


1-172 




' 




' 


— 


•— 


_ . 


— 


9*57381 


1-227 










-^ 


._ 


' _ • 


— 


9*57381 


1-245 








-6-6 


9*967 


2*00021 


-5*0 


9-62918 


9*57143 


1*134 
1*1^4 








-4*8 


9*980 


2*00023 


-5*0 


9:62916 


9-57143 




, 




-1-5 


9*864 


. 1*98974 


-5*0 


9*68965 


9*57143 


1*161 








rio-9 

-7-8 


9*916 


1*99592 


^5*0 


9*63407 


9*57109 


1*147 








9*911 


1*99431 


r5*o 


9*63508 


9*57109 


1*150 








. -5-4 


8'S48 


1-84473 


4-5*0 


9-78466 


9*68998 


1*231 








, -3-7 


8*369 


1*84645 


-5-0 


9-77901 


9*68998 


1*215 








-iri 


8-408 


1*85101 


^5-0 


9*77445 


9*68983 


1*203 








. -7-8 


8-397 


1*85019 


^5-0 


9-77527 


9*68988 


1*205 








4-7 


8-390 


1*84173 


5-0 


9-78373 


9*68833 


1*239 








6-3 


8*407 


1*84993 


5-0 


9-77553 


9*6883$ 


1*216 




Vibretiont 




8*9 


8-364 


1*84565 


5*0 


9-77981 


9*68833 


1*228 




with 




4-5 


14*616 


2-38157 


5*0 


9*76565 


9*68818 


}:^' 


. 


Ring 8 , 




8-S 


14'5S5 


2-32559 


5*0 


9*77163 


9*68818 


. 


Ring 8 




. 4-8 


14*515 


2-32532 


5*0 


9-77190 


9*68803 


1*207 


- 


Ring 8 




. IS- 5 


16*896 


2-45582 


5-0 


9*76896 


9*68803 


1*198 


n - 


Ring 6 




14*6 


16*916 


2*45681 


5*0 


9-76797 


9*68803 


1*196 


• 


Ring 6 




5-1 


16*963 


2*46098 


5-0 


9-76380 


9*68788 


1*185 


• 


Rinx6 




12-7 


93*050 


2*78246 


5*0 


9*77005 


9*68788 


1*202 


- 


Ring 5 ' 




10-2 


23*199 


2*73330 


f 5*0 


9*76921 


9*68773 


1*200 


• 


Ring 5 




8*S 


23-124 


2-73375 


5-0 


9*768T6 


9*68t7?t 


1-199 


. 


Ring 5 




5-S 


8*387 


1-85028 


5*0 


9*77518 


9*68743 


1*217 








1-4 


8-420 


1*85498 


5*0 


9*77048 


9*68743 


1*205 


.1*198 






3-5 


8-347 


1-84705 


5*0 


9*77841 


9*68743 


1*227 








-4-2 


9-795 


1*98720 


5*0 


9*64219 


9*56429 


1191 








S-9 


9*879 


1*99406 


5*0 


9*63533 


9*56429 


1*172 








4*1 


9-875 


1-99359^ 


5*0 


9-63580 


9*56429 


1*174 








-0-8 


16*808 


2*45641 


5-0 


9-64214 


9*56395 


1*192 


. 


Ring 8 




S'6 


16-844 


2*45904 


5*0 


9*63951 


9*56395 


1*185 


. 


Ring 8 




5'S 


16*828 


2*45763 


5-0 


9*64092 


9*56395 


1*189 


. 


Ring 8 




0-7 


9*840 


1-99113 


5*0 


9*63826 


9*56327 


1*189 








1-0 


19*512 


2-58786 


5*0 


9-63791 


9*56293 


1*183 


. 


Ring 6 




9*1 


19*521 


2*58680 


5-0 


9*63897 


9*56293 


ri86 


• 


Ring 6 




8*1 


19-755 


2*59764 


5-0 


9*62813 


9*56225 


1*159 


• • 


Ring 6 




6-0 


28*294 


2*91789 


5*0 


9*58514 


9*56191 


1*050 


- 


Ring 5 



306 



XAONimOAL OBSBBTATIOm 



FoBT Ck>NFn>siroB— eofUlMafedL 
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! IMe. 

1 


lUgneUf 


miplojed. 


Bipnimente of DiflactioiL 


VnifUar. 


Deflectiiw 

Mid 
Tibnting 


ObMnred 

T^p. 

MlglMt. 


Distanoe. 


Angle. 


of» 
X 


1 1849: 






o 




O / ff 




Msreh 6 


C 8 


& 1 


6*^4 




27 10 50 


9M8286 


« 


C. 2 


& 1 


7-0 




12 46 51 


9'48216 


7 


C. 2 


& 1 


-2-9 




27 18 25 


9-48473 


7 


C. 2 


S. 1 


-2-S 




12 53 42 ' 


9-48598 , 


7 


C. 2 


C. 1 


-0-7 




87 02 26 


9*60302 ; 


7 


C. 2 


c. I 


-0*5 




16 59 08 


9-60291 1 


8 


C. 1 


a 1 


-7-7 




27 37 28 


9-48937 


8 


C. 1 


C 1 


-.50 




18 13 22 


9-63251 


8 


C. 1 


& 1 


-7-1 




13 02 38 


9-49086 


8 


C 1 


C. 1 


-5-1 




88 07 27 


9*61369 


9 


CI 


a 1 


-lO'S 




97 56 41 


9" 49397 . 





C. 1 


a 1 


-9-2 




13 02 43 


9-49091 


9 


C 1 


C. 1 


-5-7 




89 04 18 


9-62269 


9 


C. 1 


C. I 


-.6-2 




18 21 59 


9-63579 


12 


C. 1 


C. 1 


-11*9 




40 10 23 


9-63278 


]2 


C 1 


C. 1 


-11-5 




18 02 11 


9*62818 


IS 


C. 1 


a 1 


-8-7 




27 34 05 


9-48854 


13 


C. 1 


a 1 


-.8-5 




12 47 04 


9-4823i 


20 


m^ 


S. 1 


_ 


— 


— 


— 


20 


.— 


a 1 


_^ 


.« 


JL_ 


*- 


20 


_ 


a I 


_ 





_^ 


— 


21 


— 


a 1 


.*. 


— 





— 


21 


— 


a I 


— 


— 


— 


— 


23 


— 


C. 1 


— 


-T- 


— 


— 


23 


— 


C. 1 





— 





— 


24 


— 


C. 1 





.« 


-^ 





24 





C. 1 


— 


.^ 


»_ 


-__ 


April 3 


— 


C. 1 


— ■ 


-^ 


— 


— 


3 


— 


C. 1 


— 


— 


— 


-^_ 


3 


— 


C. 1 


— 


— 


— 


— 


4 


— 


C. 1 


— 


— 








4 


— 


C. 1 


— 


-^ 


— 


— 


.5 


— 


C. 1 


.. 


— 


— 





5 


— 


C. 1 


_ 


— 


— 


— 


5 
6 
6 


• — 


C. I 
C. 1 
C. 1 




— 


— 





— 


_^ 


»«. 








7 


■ — 


C. 1 


— 


— 


— 





7 


— 


C. 1 


_ 


— 


— 





9 


— 


C. 1 


— 


— 


— 





9 


— 


C. 1 


— 


— 


— 




9 


— 


C. 1 


— 


— 


— 




10 


— 


a 1 


— 


— 


— 




10 


— 


a 1 


— 


— 


— 




10 


— 


a 1 




— 


— 





11 


— 


a 1 


_^ 


.. 


.. 




IX 


— 


a 1 




— 


— 





11 


— 


a 1 


— 


— 


— 





13 


— 


a 1 


— 


— 


— 





14 


— 


a 1 













14 


— 


a 1 


— 


— 


— 




16 


— 


a 1 


— 


— 


— 





17 


"— 


a 1 


— 


— 


— 
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jEbriz<mtia Force.— 5lh October 1848 to 26tli April 1849. 





BspvinMitoorTitanttoiL 


Log. Values 

OfM 


BMntlt- 


Monthly 
Meana. 


1 

! 

Smavk*.! 




OtaMrred 
Tlemp. 


Tlm^of 


hcg,Y9inm 

of T* oorraotod 

fbrTbnkm 


Tthe 


liOg-Talnea 




mr 


On* 


of Thread and 


%^' 


ofwX.. 


atTamikSlP. 








Magnet. 


mntfoa. 


Bate of 




' 












drnmoueter. 


lednoed. 














o 


8" 




, o 




9*57619 


1*245 


■ 






._ 


.-m 


— 


-~. 


, 


9*57619 


1-247 




( 




«.^ 


_ 


-. 


— . 


__ 


9*57585 


1-242 








-^ 


— . 


• _ 


.^ 


. 


9-57585 


1*238 




1 




«^ 


.. 


— 


.. 





9*69238 


1*289 




* 




-* 


_ 


... 


-^ 


«^ 


9*69238 


1*239 




1 




.^ 


, , 


^ 


, 1 


1 


9*57551 


1*229 








»« 


_ 


, 


.^ 


-_ 


9*^9223 


1159 




; 




«— 


_ 


..^ 


• _ 


_ 


9*57551 


1-228 




1 




«. 


^^ 


.. 


, 


_ 


9*69223 


1-210 
1*217 




1 




_ 


.. 


— 


_ 


_ 


9*57517 








I — . 


— 





__ 


«_ 


9-57517 


1*225 




' 




-^ 





— 


— . 


— 


9*69208 


1*185 








« ^^ 








... 


\ "^ 


9*69208 


1*1^0 


1-210 






^M 


— 


... 


^.» 




9*69163 


1-160 




1 




-*• 


— . 


— 


. 





9*69163 


1-172 




1 




— 





.^ 


'— . 


— 


9*57381 


1*227 








... 


— . 


.—^ 


... ' 


— 


9-57381 


1-245 








-6-6 


9-967 


2*00021 


^5-0 


9*62918 


9*57143 


i:}^ 








-4*8 


9-980 


2*00023 


-.5-0 


9-:629l6 


9*57143 




\ 




' -1-5 


9*884 


. 1*98974 


^5-0 


9*63965 


9*57148 


1-161 








j-10-9 


9-916 


1*99532 


-U5-0 


9*63407 


9*57109 


1*147 








'-7-8 


9-911 


1*99431 


T-5-0 


9-63508 


9*57109 


1*150 








-5-4 


8-348 


1-84473 


4-5-0 


9-78466 


9*68998 


1-231 








. -3-7 


8*369 


1-84645 


-5-0 


9-77901 


9*68998 


1-215 








-in 


8-402 


1-85101 


^5-0 


9-77445 


9*68983 


1*203 








-7-8 


8-897 


1-85019 


-5*0 


9-77527 


9*68983 


1*205 








4-7 


8- 320 


1-84173 


5*0 


9-78373 


9*68833 


1*239 








6-3 


8-407 


1-84993 


5*0 


9-77553 


9*68838 


1*216 




Vibrations 




, 8*9 


8-364 


1-84565 


5*0 


9-77981 


9*68833 


1-228 




with 




4*5 


14-616 


2*38157 


5*0 


9-76565 


9*68818 


1*189 




Rings . 




8*3 


14*525 


2*32559 


5-0 


9-77163 


9*68818 


1*266 




Ring 8 




: 4*8 


14-515 


2-32532 


. 5*0 


9-77190 


9*68803 


1*207 




Ring 8 . 




13-5 


16-896 


2-45582 


5-0 


9-76896 


9*68803 


1-198 




Ring 6 




14*6 


16*916 


2*45681 


5-0 


9-76797 


9*68803 


1*196 




Ring 6 




5-1 


16-963 


2*46098 


5-0 


9-76380 


9*68788 


1*185 




Ring 6 




12-7 


23-050 


2*73246 


5-0 


9*77005 


9*68788 


1-202 




Ring 5 ' 




10-2 


23-122 


2*73330 


« 5*0 


9*76921 


9*68773 


1*200 




Ring 5 ' 




8'« 


23-124 


2-73375 


5-0 


9-768T6 


9-68f7H 


1-199 




Ring 5 




5-S 


8-387 


1*85028 


5*0 


9*77518 


9*68743 


1*217 








1-4 


8-420 


1-85498 


5-0 


9*77048 


9-68743 


1-205 


.1*198 






3-5 


8*347 


1-84705 


5*0 


9*77841 


9*68743 


1*227 








-4-2 


9-795 


1*98720 


5-0 


9*64219 


9-56429 


1*191 








2-9 


9-879 


1*99406 


5*0 


9*63533 


9*56429 


1172 








4-1 


9-875 


1-99359* 


5-0 


9-6S580 


9*56429 


1*174 








-0-2 


16*808 


2-45641 


5-0 


9-64214 


9*56395 


1*192 


. 


Ring 8 




3-6 


16-844 


2-45904 


5-0 


9*63951 


9*56395 


1-185 


• 


Ring 8 




S'S 


16*828 


2*45763 


5*0 


9*64092 


9*56395 


1*189 


• 


Rings 




0-7 


9*840 


1*99113 


5-0 


9*63826 


9*56327 


1*188 








VO 


19-512 


2-58786 


5-0 


9-63791 


9*56293 


1*183 


. 


Ring 6 




9-1 


19*521 


2*58680 


5-0 


9*63897 


9*56293 


1-186 


• 


Ring 6 




8-1 


19-755 


2*59764 


5-0 


9-62813 


9-56225 


1*159 


- • 


Ring 6 




6-0 


28*294 


2-91789 


5*0 


9*58514 


9*56191 


1-050 


- 


Ring 5 
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Fort Confidence — continued. 
Horizontal Force.— 5th October 1848 to 26th April 1849. 



Bute. 


Hagueta onployed. 


Ezperimenta of Defleotion. 




in 
Unifllar. 


Deflecting 

and 

Vibrating 

Magnet: 


Obaerved 
Temp. 

of 
Magnet. 


Distances. 


Angles. 


Iiog.Talae8 

ofw 

x: 




1849: 






o 




O 1 II 






AprU 17 


— 


a 1 




— 


— 


— 




18 


— 


S. 1 


_- 


— 


«— 


— 




18 





S. 1 


.^ 





— 







19 


a J 


& 1 


4-3 




29 37 12 


9-51711 




19 


C. 1 


S. 1 


5*2 




14 20 42 


9' 58130 




20 


C. 1 


S. 1 


6-S 




28 11 38 


9*49750 




SO 


C. 1 


& 1 


6S 




13 01 43 


9-49037 




so 


C. 1 


a 1 


9*7 




27 40 37 


9-49012 




SO 


C. 1 


& 1 


11-9 




12 39 49 


9-4782S 




SO 


C. 1 


a 1 


14-1 




36 50 10 


960096 




SO 


a 1 


C. 1 


14*4 




17 18 52 


9-61094 


SI 


C. 1 


C. 1 


13-0 




36 58 38 


9-62180 


SI 


C. 1 


C. 1 


13-1 




15 10 46 


9-55541 , 


Si 


C. 1 


C. 1 


18*0 




35 10 14 


9-58358 \ 


SI 


C. 1 


C. 1 


18-4 




17 43 46 


9' 62098 


SS 


c. s 


a 1 


18-2 




26 02 59 


9-46577 


S3 


c. s 


a 1 


18*7 




12 12 02 


9-46230 


S3 


c. s 


a 1 


19*7 




26 02 50 


9-46572 


S3 


C. 2 


a 1 


20*0 




IS 18 43 


9-46620 


SS 


c. s 


a 1 


18-5 




25 46 08 


9-46137 


23 


c. s 


a 1 


18*9 




12 05 11 


9-45830 


S4 


c. s 


C. 1 


9-5 




36 SS 34 


9-59796 


S4 


c. s 


C. 1 


9-0 




17 08 43 


9*60481 


S4 


c. s 


C. 1 


12-0 




37 18 16 


9-60566 


S4 


c. s 


C. 1 


11-9 




16 58 17 


96025S 


S4 


c. s 


C. 1 


14-3 




37 07 27 


9-60385 


S4 


c. s 


C. 1 


14-8 




16 48 55 


9-S9867 


25 


— 


a 1 


— 


— 


— 


— 


25 





a 1 


__ 


— 





— 


25 





a 1 





— 


_ 





25 


— 


a 1 


— 


— 


— 


— 


26 





C. 1 


^_ 


— 





.. 


26 


— 


C. 1 





— 


— 


— 


26 





C. 1 


_^ 


— 


— 


— 


26 




C. 1 
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Fort Confidence — conHnuetL 
Horizontal Force 5tli October 1848 to' 26th April 1849. 





Ezperimente of Yibimtioii. 


Loff. Values 

ofm 
emplogrod 
stTemp.»)P. 


Result- 

ing 
Values 

ofX 


Monthly 
Means. 


Remartj. 




Oheerved 

Temp. 

of 


ObMrvod 

Time 

of One 


LoR.Talue8 
of T> corrected 

forTonloti 
ofThreftdMid 


Temp, 
towhjch 

the 
Values of 


Los. Values 
ofmX. 




Hasuet. 


Vibntton. 


Rtttoof 


T»«re 
















Chronometer. 


reduced. 
















8 




Q 








Vibrations with | 




10^2 


28-096 


2*91068 


5*0 


9*59235 


9*56191 


1068 


- 


Ring 5 




-ri 


28*307 


2*92048 


5*0 


9*58255 


9*56157 


1-045 


» 


Ring5 




0"0 


9*823 


1*99055 


5*0 


9*63884 


9*56157 


1*189 












, 


_^ 





9*56123 


1*112 















__ 


— 


9*56123 


1*076 













_^ 


_ 


___ 


9*56089 


1-162 








■ 




___ 


___ 


___ 


9*56089 


1181 








. 










__ 


9*56089 


ri8i 













__ 


■ 





9-56089 


1*213 
















^_ 





9*68578 


1-218 















_ 


_^ 


9' 68578 


ri90 








, 


. 


, 





__ 


9*68563 


1-161 








^_^ 


__ 




«^ 


«^ 


9*68563 


1-355 








__ 





1 


«. 





9*68563 


1-266 










__ 


«_ 


_ 


_ 


9*68563 


1*161 










_ 





• 


, 


9-55987 


1*243 








, 





.^ 


.^^ 


«_„ 


9*55987 


1*252 








^ 


^^ 


_ 





_ 


9*55987 


1*242 


1*98 











_„ 


..^ 


.._ 


9*55987 


1-241 








___ 




_ 


— . 


__ 


9*55987 


1-255 








__ 


■ 


^^,^ 


.,^. 





9*55987 


1*264 








__ 


__ 


__ 








9*68518 


1*227 













„_ 


.^_ 


_ 


9-68518 


1*209 










.^. 


_ 


_^ 


— 


9*68518 


1*204 








, , 


_« 








— 


9*68518 


1*213 








, 


___ 


..i— 


— 





9*68518 


1-209 








, 


^_ 








— 


9*68518 


1*223 








14-0 


9*877 


1*99079 


20*0 


9*63660 


9-55919 


1-201 








17-7 


17*017 


2*46344 


200 


9*63511 


9*55919 


1*191 


- 


Rings 




90-2 


19-740 


2*59175 


20*0 


9*63402 


9*55919 


1*188 


- 


Ring 6 




22-5 


28-988 


2*93349 


20*0 


9*56954 


9*55919 


1-289 


- 


Ring5 




16'7 


22*882 


2*72626 


20* 


9*77625 


9-6S488 


1*234 


- 


Ring5 




17-8 


16*984 


2*46194 


20*0 


9*76284 


9*68488 


1*197 


■ - 


Ring6 




18*6 


14*515 


2*32597 


20*0 


9*77125 


9*68488 


1-220 


- 


Rings 




19-9 


8*396 


1*84970 


20*0 


9*77576 


9*68488 


1*233 








gI 


(NK&AL Mean, X a 


= 1-205 
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Total Farce. — ^Tke values of ^ were calculated hj the fonnula 

9 



"rzir-ria.^^ITF^ 



< r; and r^ u, and u,^, &o. bong substituted in the fonnula for the Tijue 

' of ^ at tliie second and third distances, 
i 9 

• Three distances were employed in the experiments of deflection, 
(viz., 8*0; 9*2, and 10*5 inches. It was found, in maUiig the cal- 
'culation for the value of P, that the formula for two distances iraa 
IpreferabljB to that which it is intended should be employed wben 
Ideflectioiis at three distances are observed ; and accordingly P was 
|calculate<[ for each combination of two distances that can be formed, 
Jviz.,at8'0and9*2^8'0andl0'5, and 9*2 and 10'5 inches; the 
j results aite as follows : — 

Magnet C.l. 

8'Oand 92 inches - - .P=-'0193' 
8*0 and 10*6 „ - - .P = -0163 
9'2andl0'6 „ - - -P=:-.0094. 

; Magnet S.l. 

i 8*0 and 9*2 inches - - -P=-'0156' 

SOandlO'S „ - - -P=-*0173 
. 9*2 and 10*5 „ - - -P=-0091 

The mean valaes were employed, viz., — 

' Pot magnet C. 1, P= — "0147. For magnet S. 1, P= - "0140 ; 
.and ficom them the following factors were obtained: — 

Magnet C.l. 
1 

1 + P^ -Log. .=0- 01459. 
r» 
1 



1+P L(^. =001099. 



1 + P Log. =0*00842. 



lUGinmoAi. oasBBTATioirs. 



911 



1 
I 
1 



Magnet S. 1. 
Log. =0' 01389, 

Log. =0 01046. 

Log. =0' 00801. 



The quantity m was derived from the observations of absolute 
Horizontal Force^ the value being calculated for the particular day 
on which the deflections of the dipping needle were observed. 

The Total Force ^ was found by the formula 



Log. ^ =: log. m— log. 






Log. m receiving the necessary correction to reduce it to thd same 



m 



temperature as that of m in the quantity -^ 

9 

Table VL — Total Farce. 





Hanoto 


^1 


Mean 








Date. 


Ij 


ll 


1* 


Temp. 


1MB: 
D.K. 






Inches. 





rsoo 


A.1 


8.1 


10*6 


680 


01 


A.1 


C.1 


10*6 


07-0 


M 


A.1 


CI 


9*8 


70*0 


08 


Al 


0.1 


8-0 


04-0 


04 


Al 


8.1 


0-8 


09*6 


00 


Al 


8. 1 


8-0 


68*6 


81 


Al 


8. 1 


10*6 


60-0 


81 


Al 


8. 1 


9*8 


66*0 


88 


Al 


8. 1 


8*0 


66-0 


8S 


Al 


0.1 


10*6 


87*0 


8S 


Al 


0.1 


9*8 


00-0 


800 


Al 


C.1 


8*0 


06-6 


08 


A 8 


8.1 


10-6 


06-8 


08 


A8 


8. 1 


9*8 


08-0 


08 


A8 


8. 1 


8*0 


07-0 


OA 


A8 


0.1 


10*5 


08*0 


00 


A8 


0.1 


9-8 


08*0 


I 00 


A8 


0.1 


8-0 


98-0 


ro8i 


Al 


8.1 


10-6 


47-0 


81 


Al 


8. 1 


9*8 


46-6 


88 


Al 


8.1 


8-0 


46-6 


008 


Al 


0.1 


10-6 


40-8 


08 


Al 


0.1 


9-8 


48-0 


00 


Al 


0.1 


80 


67-0 


28 


Al 


8. 1 


10-6 


40-8 


88 


Al 


8.1 


9-8 


49-0 


88 


Al 


8. 1 


8-0 


60*6 


TOO 


Al 


0.1 


10-6 


49-8 


01 


Al 


0.1 


9-8 


61*8 


08 


Al 


0.1 


8-0 


49-0 


81 


A8 


8.1 


10-6 


61-6 


88 


A8 


8.1 


9-8 


68-6 


800 


A8 


8. 1 


8*0 


68-6 


01 


A8 


C. 1 


10-6 


66-6 


OS 


A 8 


0.1 


9-8 


88*0 


I. 08 


A8 


0.1 


8*0 


68-6 





6 18-7 

8 49-8 

10 08-8 
16 88*7 

7 84-4 
U 04-8 

6 17-0 

7 88-0 

11 10-6 
48*7 

9 66-8 
16 04-8 

4 64-4 
7 18*8 

1108*4 
48*0 
9 69*9 

16 18-8 



6 11-4 

7 11*9 
10 61*8 

86-0 
9 96-8 

18 60-1 
4 48-8 
7 14-0 

10 68*8 
81-7 
9 88-7 

14 11*7 
4 49*0 
7 07*8 

10 47*0 
10*8 
9 16*1 

14 060 



o / 






6 18-8 


8*48486 


8*40888 


6 46-8 


8*60600 


8*60047 


9 66-8 


8*60096 


8*00406 


16 19*1 


8-89409 


8*00608 


7 81*8 


8-46818 


8*47968 


11 08-9 


8'464tt 


8*46681 


4 89*0 


8-46888 


8*47066 


7 18-4 


8-4B991 


8*47087 


11 10-4 


8*46068 


8*47447 


88-8 


8-68818 


8*60«0 


9 10*7 


8*67664 


8*660b8 


14 66*0 


8*68487 


8*60046 


4 67-0 


8*46946 


8'467fc0 


7 17*8 


8*4fi4m 


8*40614 


1108*6 


8*46390 


8*46379 


44*4 


8'608ao 


8-00107 


10 08*8 


8*68889 


8*00486 


16 10*8 


8*66800 


8*00419 


4 87*8 


8-46001 


8-46806 


8 69*0 


8*44464 


8*46B90 


10 48*0 


8*41669 


8*46766 


6 60-8 


8*66816 


6'&7168 


9 11-8 


8*86861 


8-67860 


18 07-8 


8*66178 


8*66687 


4 41-1 


8*44846 


8*46046 


8 64*7 


8'4«67S 


8*46419 


10 80-0 


8*44190 


8*46079 


07-0 


8*66109 


8*66801 


8 64*5 


8*66098 


8*66791 


18 88*6 


8*66864 


8*66718 
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Inclination. —The Inclination was observed by direct reading of the 
needle, foiming results independent of those deduced from the 
deflection experiments. 

Table VII. contains the particulars of these observations. All 
were made with the same needle, A.l, except in a few instances, 
when A . 2 was employed. 

From the whole number of observations, it was found that the 
mean readings of " poles direct" and " poles reversed " diflTered by a 
very small amount, and less than the probable error of a single 
mean ; so that the half determination, whether '* poles direct " or 
" poles reversed," has been taken as an observation of the Inclination, 
and the monthly means found from all the observations in the month 
without any correction. 

Table VII. 
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21 00 
08 00 
19 60 

22 00 
2100 
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08 00 
21 00 
02 40 
21 00 
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28 2585 16-0684 68*5084 81*00 84 48*56 
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— VMtt- 


g 


16 01 80 


A.1 


• 


84 47-00 


85 07-00 


— 


— 


— 1 




— . 




16 0140 


A.8 


. 


— ' 


— 


— 


— 


84 88-85 


85 18*75 


_ 


_ ml 48' 


Pm 


16 8140 


A.8 


- 


— 


— 


— 


~— 


84 88*00 


85 11*00 


_ 


1^ xg 




14 00 00 


A.1 


• 


84 4605 


85 0505 


— 


— . 









• — 184 57 




Ll4 08 10 


A.1 


- 


— 


— 


— 


— 


84 67*85 


85 11*50 


— 


— 184 « 




rosioo 


A-1 


. 


— 


. 


— 


— 


84 54-07 


85 07*50 


aooo'fl 


1084 30-l7\84 & 




706 00 


A.1 


• 


— 


— 


— 


— 


84 58*88 


85 00-68 


86 06*0084 87 *0(ri84S 




U8100 


A.1 


~ 


— 


— 


— 


— 


84 5000 


86 08*88 






18 00 10 


A.8 


« 


— 


— 


^ 


— 


84 84*00 


85 18*00 


— • _— loA , 




18 03 45 


A.1 


* 


84 4400 


84 55*68 


— 


— 


— 




— — i84 


txi 


18 88 80 


A.1 


. 


84 56-67 


86 01-50 


— 


.. 


— 


__ 


— — 184 


» 


13 00 15 


A.8 


- 


— 


— 


_ 


— 


84 81*05 


85 11-00 


"~" — 184 


18 08 90 


A.1 


— 


— 


— 


— 


— 


84 61*86 


86 050Q 


_„ \a^ 


13 8100 


A.1 


- 


84 88-83 


85 06*00 


85 08-67 


84 13*86 






— — \%\ 


14 06 06 


A.1 


.. 


84 41*50 


86 03-63 


85 18*83 


84 15-50 


_ 


__ 


—— — \A4 




80 81 00 


A.8 


- 


— 


— 


— 


__ 


84 88-67 


85 1117 


84 58-67.84 48'5oW 




9108 00 


A.8 


» 


— 


— 


^ 


— 


84 17*00 


85 00*83 


84 00-17 84 n*&()^a 




87 21 00 


A.1 


- 


— 


» 


— 


— 


84 50*50 


85 04-17 86 06*60;84 16*6«\« 


L88 03 00 


A.1 


"" 


" 


"■ 


~~ 


~~ 


84 41*50 


84 66-fl7 84 64*67 .B4i ll'Ools 



The monthly mean results of the Inclination 



October 

November 

December 

January 

February 

March 
Mean by direct observation 84^ 
The monthly means, by the method of deflections^ 
regular, and somewhat less in amount, viz. 84° ^45^ * 9. 

The Horizontal Force experiments were made in Bi 
tain periods, and not at regular intervals ; there are th 




^=84 


494 


^=84 


51 1 


^=84 


500 


^=84 


48-8 


^=84 


539 


^=84 


50 '4 


50' 6 
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months in which no obfiervations are made, and others that contain 
yerj few. Taking, howeyer, monthly means of all that were 
obeenred^ the results are ae follows : — 

October 1848 X = r236 

November „-----X = 1'198 
December ^ - - - -/-X^sl' 177 • 
March 1849- - -. - -X = 1*210 . ' 

April „---.- X = 1'198 

The Total Force for these months, derived from the horizontal 
component multiplied hj the secant of the Indination, is as 
follows: — 



months, i 



October 


1848 


- 


• 


- 


- 


* 


=13 640 


November 


» 


- 


- 


- 


- 


4> 


= 13 -231 


December 


» 


- 


- 


* 


- 


* 


= 12*999 


March 


» 


- 


- 


- 


- 


* 


= 13*364 


April 


9f 


- 


- 


- 


- 


4> 


= 13*231 


les of <f>j found by 


the direct method for 


October 


1848 




^ 


^. 


. 


* 


= 13*402 


November 


9f 




- 


■- 


- 


4> 


=13-998 


December 


»9 




- 


-' 


- 


* 


= 14^243 


January 


1849 




- 


■- 


- 


4> 


= 14 025 


February 


>9 




- 


- 


- 


4> 


= 13*849 


March 


99 




- 


- 


- 


* 


= 13*801 



The meian Horizontal ^orce during the whole period is 1 '205, 
which, multiplied by sec 84° 50" 6, is. equal to 13*407. The 
mean of the whole of the values of ^ by the direct method, is 
13 '886. The mean ofbqth determinations is 13*646. . 
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Table VITI. .... 

Contains the hourly observationa made with the Declinometer in the n 
1849. These observations show correctly the direction of the diurnal 
suspension of the Declinometer needle^ as stated in page 7. In the 
same object were made with the TJnifilar Magnetometer, the ma{ 
correct amount as well as direction of the diurnal variation. Thes< 
in direction^ but indicate that the range of the diurnal variation ii 
are those of mean time at the station. 



FORT CONFIDENCB. 
Abstract of Hourly ObserYatiDiis during the month of October 1848. 



Date. 


Doclinometcr. 


1^ 


2*^ 


z^ 


4^ 


A^ 


O*" 


7^ 


a*" 


9^ 10^ \ 11^ 


10 
11 
12 
18 
14 
16 
16 
17 
18 
19 
20 
21 
22 
2S 
24 
26 
20 
27 
28 
29 
80 
81 


o / 


o / 


O 1 

446 
686 


o / 

6"80 
6 16 

r27 


O 1 

6 12 


o / 

6 80 

6 18 
602 
609 
6 25 
454 
860 
624 
626 
605 
402 
604 


o / 

6 16 
080 
6 19 
6 10 

4I8 
460 

6 10 

6"08 
605 
449 
430 
6 16 

6 01 
402 
603 
445 


/ 

6 14 
5 21 
16 

6"02 

4"«7 

425 

4 64 

5 00 
8 86 
4 17 
4 40 
4 60 
480 

4 10 

5 65 
4 42 
487 


> 

6 07 1 

4 55 

5 02 1 

6 11 1 
5 10 1 

S 55 1 

4 60 I 

5 00 \ 

3 17 I 

4 15 1 
^ 85 
4 47 
^ 29 
4 1^4 
4 01 
^ 06 
3 20 


6 05 \ 
4 51 \ 

4 50 \ 

5 10 \ 
5 00 \ 

4 30 \ 

3"62 1 

4 55 

5 01 
4 15 
4 S5 
4 32 
4 32 
4 a:l 
4 2^1 

4 0: 
3 C 1 


Sums • 


— 


- 


10 20 


16 12 


10 02 


64 39 


48 43 


63 86 


60 49 


47 • [ 


Means - 


— 


- 


6 100 


6 24*0 


6 010 


4 68*1 


4 62*3 


4*28 


4 14-1 


418 i 


Diurnal 
Variation 


}- 


- 


66*9 


109*9 


46*9 


44*0 


38*2 


18-9 


00-0 


O- 1 



Inomsing niunbers denof 
01 
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Table VIIL 

^f October^ November, and December 1848, and January and February 
nent, but not its amount, in consequence of the friction on the point of 
t* December 1848, January and February 1849, observations having the 
irhich instrument is suspended by a silk thread, and shows, therefore, the 
ations confirm the general accuracy of the Declinometer observations 
'vice the amount shown by the Declinometer. The hours in Table VIIL 



FORT CONFIDENCE. 
Abstract of Hourly Obaenratioiifl during the month of October 1848. 



Dedinometer. | 


2^ 


$^ 


4^ 


e*" 


6^ 


7^ 


8^ 


9^ 


10*^ 


Vi> 


Midn* 


Sums. 


Meuu. 


O 1 

5 11 

5"lO 
ft 10 

4^06 
4 46 
4 SO 
4 CO 

4 52 

5 M 

6 15 
4 48 

4 55 

5 00 
4 SI 
4 30 


O 1 

515 

5*00 
6 12 
6 10 
Oil 
680 

Tae 

466 

440 
4 10 
6» 
600 
616 
468 
600 
489 
420 
507 


Tao 

6 15 

6 10 
460 
460 
429 
680 
6 10 
522 
468 
680 
464 
484 
6 01 


o / 

580 
6 16 

Tm 

4 12 

641 

629 
626 
504 
606 
440 
682 
6 16 
620 
6 01 

468 

469 


o / 

782 

680 
626 
607 
6 12 
440 
686 
620 
620 
607 

756 

440 
600 


O 1 

416 
6 25 

780 
686 
607 

5 12 
441 
536 

6 16 
6 19 
604 

600 
486 
6 01 


o / 

720 
6 19 

— » 

7si 

686 
506 
6 11 
445 
686 
6 20 
620 
607 
681 
6 01 
486 
6 06 


o / 

662 

786 
686 
609 
6 16 
446 
686 
664 
520 
6 11 
681 
606 
486 
606 


o / 


o / 


o / 


O t 

77*64 
79 88 
78 88 

71 58 
84 24 
89 81 
82 46 
8S69 
68 47 
70 12 

72 18 
67 80 


o / 

4 68-1 
4 88*6 
4 64*9 
4 29*6 
4 67*9 
4 68*4 
6 10*4 
4 66*4 
4 49-8 
4 40*8 
4 81*1 
4 80*0 


56 43 


68 85 


60 88 


6116 


66 21 


66 26 


68 11 


68 08 


— 


- 


— 


92180 


67 80-0 


48-6 


4 62*0 


6 02-8 


6 07-5 


6 07*4 


5 07*7 


6 10*9 


6 15*8 


- 


- 


- 


92 16*8 


4 49*6 


»-s 


88*8 


48-7 


68-4 


68-8 


58*6 


66*8 


101*2 


- 




- 


- 


- 



id of the needlB toradt 
ay indodcd In the meu 



the Vert. 
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FOBT CONFIDENCE. 
AlMlnet of Howijr Obienrmtioiif during the moDths of NoTember ood December 1848. 



Date. 




1^ 


8^ 


8^ 


4^ 


5k 


6k 


7* 


8k 


9k 


Ifl^ 


Ilk 


Noon. 


1 


. 8 
S 

4 
..6/ I . 

6 

7 

8 

9 
10 
11 
18 
18 
14 
16 
16 
17 
18 
19 
80 
81 
88 
88 
84 
85 
86 
87 
88 


o t 

6 01 


456 


o / 

6'40 
449 


5*06 

4^ 
4*54 

6~88 
450 

4^7 


/ 

4'40 

'4 87 

418 
486 
406 
454 

4«l 

4~86 

480 

6~88 
,«47 

4"87 
488 


o / 

508 
464 

568 

4*58 

4 40 
448 
440 
488 
4 8i 
4 18 

Tii 

400 
406 
454 

880 

ro8 

8 16 
486 
488 

888 
609 
446 

799 

r«6 

488 


600 
447 
680 
5 10 

440 
4 48 

Tso 

489 

418 
. 410 
421 
869 
408 
458 
841 
4-40- 
4 10 
8 18 
488 
880 
8 85 
680 
444 

785 

484 
4 80 
490 


O / 

469 
460 
6 21 
609 
450 
4 41 
448 
489 
4 57 
' 4 17 
4 17 

IS 

865 

402 
4 47 
240 
480 
406 
8 19 
427 
487 
848 
6 10 
448 
446 
486 
485 
480 
486 


/ 

500 
446 
518 

485 

441 
448 

440 
409 
490 
405 
407 
4 19 
840 
858 
450 
848 
488 
407 
880 
480 
4 10 
846 
506 
489 
444 
428 
420 
422 
4 17 


o / 

600 
460 
518 
450 
480 
441 
4 87 
440 
418 
488 
417 
409 
490 
355 

3 57 
440 
818 

- 855 

4 11 
8 60 
848 
481 
8 61 
406 
440 
446 
487 
4 17 
4 19 
4 10 


o / 

600 
44B 
5 11 
468 
>S8 
4 48 

488 

• 

486 
885 

4 16 

867 
4 01 
884 
144 
880 
480 
840 
840 
410 
8S7 
404 
448 
446 
485 
4 19 
488 
4 16 


1 » 

501 i 

4n 4 

51S J 
451 K 
415 

4tf 4 
488 j 
465 
490 \ 
.410 
417 i 
415 
424 
4 01 
402 
SSS 
I21t 
280 
429 
406 
340 
4S5 
S6S 

448 
440 

408 
416 
425 
4 10 


9ums 


5 01 


456 


1129 


80 14 


66 81 


118 07 


119 27 


138 47 


126 06 


180 14 


188 84 


.127 W^ 


tteans - 


— 


— 


- 


. - 


4 40-1 


4 89-1 


4 85-4 


4 87-6 


4 90*9 


4 90-6 


4 18*8 


4 14-S 1 


Dituual) 
^ariaMeni 


- 


- 


- 


- 


80-9 


15*9 


18*8 


OU-4 


07-7 


O07-8 


000 


010 


i 

9 

s. 

< 4 

' I 

' 7 
8. 

1 11 
. 12 
18 
14 
15 
16 
17 
.18 

; 19 

20 

! 81 

; 82 
28 
24 

' 25 
26 
27 

. 28 
99 
SO 
81 


8'6B 


8~S9 
8'w 


2'60 


5'00 

818 

806 
408 


410 

fh 

819 

ik 

288 

sis 

408 
446 

258 


r57 

509 
441 
869 
488 

480 
885 
840 
4 10 
845 

Tm 

460 
408 

r85 
r4o 

846 
886 
258 

403 
446 
802 


489 

480 
5 15 
598 
440 
865 
481 
498 
480 
8 17 
888 
844 
406 
360 
854 
358 
SSI 
446 
408 
888 
885 
400 
841 
848 
346 
240 
380 
8 58 
402 
435 
304 


848 
856 
5 19 
455 
440 
854 
408 
490 
4 10 
186 
888 
846 
407 
840 
354 
848 
885 
445 
404 
848 
385 
356 
888 
8 41 
346 
8 15 
389 
866 
402 
329 
3 08 


848 
358 
6 18 
464 
489 
380 
, 869 
488 
494 
886 
8 19 
854 
408 
8 58 
860 
887 
S86 
444 
408 
840 
884 
868 
827 
846 
386 
845 
8 19 
868 
402 
335 
3 10 


408 

866 

5 19 

4 67 

488 

865 

400 

415 

485 

880 

8 17 

854 

406 

888 

8 68 

887 

888 

485 

868 

887 

886 

855 

884- 

840 

326 

248 

886 

8 57 

400 

337 

3 18 


4 11 
484 

6 10 
455 

487 
485 
405 

4 10 
480 
8 41 
888 
SS5 
406 
880 
840 
SS8 

sao 

420 
8 56 
887 
885 
8 56 
880 
848 
S27 

5 15 
897 
8 55 
400 
8 46 
8 13 


4» 

481 

5 10 

455 

480 

424 

407 

412 

420 

S 00 

3 2S 

4 QQ 

4 or 

8 91 

3 Si 

5 « 

3 3 

4 a 

8 S 

3 i 

3 

3 i 

3 
3 
3 
tV 

4 
3 
3 


Soma 


3 68 


782 


260 


18 19 


48 22 


88 54 


124 21 


118 18 


118 80 


119 17 


181 04 


X: 


i 


Means - 


8 68*0 


3 46-0 


2 60-0 


8 89-8 


8 51-1 


4 08-4 


4 00-7 


3 48-8 


8 40*4 


8 50*9 


3 54*3 


3 


Diurnal \ 
Variation; 


- 


- 


- 




- 


13-6 


11-9 


00-0 


00-6 


02-1 


05-5 


O 



* Deoliiiometer moved to clean the glasses, and replaced with the foot screws in the same holos of 
Increasing numbers denote a movement of the North end of the needle towards tho ^^Te^i 
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FOBT OONFIDEKCE. 
Abstract of Hmirfy Oboenrmtioiif daring the mondu of Niyfcmber and December 1848. 





l^ 


8k 


4^ 


6> 


6* 


7* 


8* 


9^ 


10^ 


11* 


Midn*. 


Siimi. 


Keuft. 


f 
47 
63 
18 
51 
.35 
48 
40 
58 

S 

a 

16 
28 
02 
(M 
41 
15 
S2 
38 
20 
47 
12 
51 
23 
46 
67 
10 
22 
25 
19 


o / 

456 
466 

6 11 
461 
486 
4tf 
440 

46a 

431 
427 
480 
4 16 
429 
404 
404 
8 41 
116 
4 58 
440 
490 
850 
428 
366 
440 
447 
466 
416 
422 
427 
424 


t 

466 

466 
6 12 
468 
440 
448 
440 
469 
484 
480 
480 
4 19 
427 
406 
406 
860 
8 10 
448 
440 
4 19 
868 
428 
400 
489 
447 
468 
418 
422 
426 
480 


e / 
466 

600 
6 11 
464 
4 41 
448 
440 
600 
.4 86 
480 
480 
420 
480 
409 
4 14 
866 
4 16 
448 
487 
4 19 
4 01 
499 
400 
444 
449 
467 
480 
494 
487 
441 


O 1 

466 

6 01 
6 11 
466 
441 
444 
440 
600 
487 
480 
480 
488 
480 
409 
4 14 
407 
400 
4 47 
489 
490 
880 
440 
408 
4 48 
446 
468 
420 
'426 
498 
448 


o t 

466 

604 
6U 
468 
441 
446 
440 
600 
448 
486 
488 
422 
480 
409 
416 
.4 10 
•447 
466 
448 
490 
400 
449 
406 
441 
446 
466 
422 
428 
427 
446 


e / 
466 

612 
6U 
4 62 
4 41 
446 
440 
600 
1446 
480 
6 10 
4 24 
480 
409 
418 
409 
606 
448 
427 
420 
480 
448 
4 16 
446 
447 
464 
428 
428 
488 
450 


e 1 
466 

6 16 
6 18 
464 
.448 
'444 
440 
600 
446 
488 
412 
480 
481 
409 
490 
409 
600 
449 
426 
426 
488 
448 
828 
445 
447 
600 
426 
426 
458 
447 


o / 

4 14 

r6o 

4^46 


i 

484 

r46 


e / 

6U 

• 

749. 


/ 

84 19 

78 48 
89 80 

68 46 

69 45 

79 66 
74 87 

68 88 

79 04 
64 08 
74 89 
78 81 

69 69 
76 29 
49 66 

68 16 
7106 
64 09 

69 04 
76 16 
6166 

109 68 

100 17 

•7 67 

69 81 

66 46 

80 88 
78 88 


o / 

4 67-6 
4 66'6 
4 40-6 
4 64*6 
4 89-0 
4 4^-1 
4 89*8 
4 68-8 
4 84^6 
4 28^ 
4 28*6 
4 16*1 
4 94-6 
4 05-? 
4 06*6 
4 14*9 
9 66*2 
4 16*9 
4 26*6 
4 00*6 
4 03-8 
4 26*6 
8 88*2 
4 69-6 
4 46*6 
4 61*2 
4 90*7 
4 28*1 
4 88*8 
4 26*6 


17 


181 66 


184 26 


186 88 


186 22 


188 28 


189 46 


140 08 


16 86 


990 


10 00 


S»288 10 


- 


0*6 


4 23*9 


4 28*8 


4 88*1 


4 88*7 


4 86*8 


4 89*5 


4 49*8 


— 


— 


- 


— 


4 87*6 


7*4 


10-7 


16-6 


19-9 


19*6 


28*6 


26-8 


27*1 


- 


- 


- 


- 


- 


82 

39 

10 

60 

37 

25 

1 12 

1 10 

.16 

; 25 

i37 

i06 

no 

t 44 
t 56 

148 
\ 30 
102 
\ 35 
142 
137 
101 
143 

;47 

135 
t 25 
;40 

; 68 

>03 
158 

; 16 


486 

437 
6 10 
449 
437 
487 
4 14 
4 19 
4 18 
830 
340 
409 
412 
348 
366 
868 
8 81 
406 
806 
346 
337 
402 
344 
848 
3 44 
3 26 
354 
400 
406 
350 
3 18 


486 

626 
6 11 
448 
488 

426 
416 
4 10 
4 19 
881 
840 
407 
4 12 
847 
400 
868 
886 
406 
802 
846 
840 
408 
844 
860 
848 
827 
866 
400 
404 
400 
828 


488 

694 
612 
447 
487 
426 
4 16 
490 
4 17 

3 86 
340 
409 

4 13 
868 
400 
364 
385 
406 
806 
846 
360 
402 
344 
860 
846 
828 
366 
402 
404 
400 
826 


488 

624 
' 6 11 
. 447 
438 
4 26 
4 17 
«21 
420 
887 
848 
4 10 
4 18 
860 
400 
866 
389 
406 
. 807 
846 
360 
402 
344 
866 
846 
328 
868 
408 
404 
402 
826 


488 

6 17 
618 
447 
488 
496 
4 16 
480 
420 
886 
848 
410 
418 
868 
400 
886 
346 
407 
3 10 
846 
860 
408 
848 
400 
346 
380 
869 
406 
406 
406 
826 


440 
6 17 
6 10 
446 
4 38 
486 
4 17 
490 
4 19 
888 
848 
4 11 
4 18 
868 
400 
858 
846 
406 
8 10 
858 
850 
408 
844 
4 01 
346 
388 
869 
406 
406 
404 
328 


448 

6 17 
6 11 
448 
436 

496 
4 19 
484 

480 
840 
846 
4 10 
4 14 
866 
400 
868 
426 
408 
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HAGNETICAL OB8EBVATION& 



FORT CONFIDENCE. 

Abstract of Hourly Obsenratioiu made daring the montba of Janouy and Febraary 1849. 
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FORT CONFIBENCB. 
Abstract of Hourly Observationfi nude daring the months of Janoaiy and Febroary 1849. 
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METEOROLOGICAL OBSERVATIONS 
Bt Sib John Bichabdson. 

The following meteorological obseryations were made at Fort 
Confidence, on Great Bear Lake, in connection with the magnetic 
experiments. The fort (a mere log-house) stood on the banks of the 
lake, on limestone strata about ten feet above the level of the water, 
in lat. 66^ 54' N. ; long. 1 1 8** 48' 45" W. of Greenwich or S** 35™ Or 5 
W. of Gottingen. The observatory (a small log building, without 
a fire-place) was built for the reception of the Declinometer and 
Unifilar Magnetometer, in front of the house, or between it and the 
lake. The temperature of this isolated apartment was regularly 
recorded as often as the Declinometer was observed. On the north 
end of the store-house (which formed the west side of the square or 
yard of the house, and was parallel to the observatory), were hung a 
dozen spirit thermometers, constructed by Adie, for the observation 
of the temperature of the atmosphere in the shade. These were 
generally compared with each other at each observation, but one was 
selected for record which stood, in a mean of various trials, at —36** 
when plunged into freezing mercury. The temperature of a thermo- 
meter, having a bulb blackened with China ink and indigo, and en- 
closed in a glass bottle exposed to the sun's rays, was also noted hourly 
during the day. Delcros's barometer was suspended in my sleeping 
apartment, witli the cistern about 14 feet above the surface of the lake. 
This barometer is constructed with a moveable brass scale, which is 
adjusted to the surface of the mercury in the cistern by an ivory point. 
The degrees were read off on the millimeter scale, and a correction 
made by the addition of 0'34 milL as the mean error for capillarity 
and deviation from the standard barometer of Fortin.* The actual 
indication of the barometer was written down nt the time, with the 
temperature shown by the attached thermometer in contact with 
the mercurial column ; the corrections were made afterwards, and 
for December, January, and February were reduced to English 
inches for each hour, and corrected for temperature 32° Fahr. by 
Schumacher's table appended to the B^port of the Committee of the 

* The corrections for the barometer fiimigbed by the maker were, more exactly. 
Correction moyenne totale de capillarite - - - + 0,446 
Correction du boromdtre 269 donng par bar. typeL - — 0,108 



Equation dea Observations brutes • • • + 0,338 or as applied on. 

the tables + 0,34. 
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Boyal Society for 1840. In that fonn they are presented in the 
tables for these three months. For October, November, March and 
April, the observations are printed on the millimetric scale after the 
correction for the mean error; and at the bottom of each column 
the reduction to English inches with the corrections for temperature 
32^ are added. Care was taken to suspend the barometer in a part 
of the room out of the direct radiation from the fire, and where it 
was sheltered as much as possible from currents of air ; but it was 
unavoidably exposed to rapid fluctuations of temperature, since the 
fire when well built up heated the room rapidly, but when the door 
of the apartment was left open for the ten minutes which the 
bringing in of the daily supply of fire-wood occupied, the tempe- 
rature would fall at once to the amount of 30 or 40 degrees, if at the 
time the external air happened to be very cold. These rapid transi- 
tions were doubtless the occasional cause of more or less error. As 
the surface of the mercury in the cistern tarnished rapidly, that fluid 
was thrice cleaned by filtering through paper in the course of the 
winter, the construction of the instrument permitting this to be 
readily done without disturbing the mercury in the tube. The wooden 
cistern, however, was found to shrink considerably in the extremely 
dry air of the apartment, and it was necessary to wind a little floss silk 
round it to cause it to fill its place accurately ; this may perhaps have 
produced a little change in its capacity, but as the scale was a 
sliding one the error of its indications could be very trifling. An 
aneroid barometer was hung alongside Delcros's instrument, and a 
record kept of its indications ; but as it was one of the earliest of its 
kind, and in some degree imperfect, it has not been thought neces- 
sary to print the observations made by it. In December, January 
and February, the aneroid stood generally between 0*020 and 
0'060 inches below the Delcros's barometer when the latter was 
corrected for temperature 32% no correction being made for the 
aneroid, but the difierences were not uniform, and sometimes exceeded 
0*100 inches. No correction for temperature was furnished to us 
with the aneroid. 

The thermometers employed for ascertaining the temperatures 
were constructed by Mr. Adie of Edinburgh. On former expe- 
ditions I had used diermometers made by London artists of great 
eminence ; but finding that the instruments varied greatly from each 
other at very low temperatures, I applied to Professor Forbes of 
Edinburgh, who kindly undertook to superintend the making 
of instruments which might be more comparable with each other 
in great degrees of cold. The following is an extract from a letter 
written on the subject by him subsequent to my return from 
America :— 



826 HXTEOBOLOQICAL OBSBRTATIOllfl^ 

•* My Dear Sir, Edinburgh, lOUi April 1851. . 

*' My idea was in conBtructing the th^nDometere (or lalher 
in superintending their construction) to ensure comparal^ty, and 
definiteness in the principles of graduation^ which you are aware 
does not exist in alcohol thermometers as usually made, both from 
uncertainty in the density of the spirit used and, especially, because 
only one fixed point (freezing water) is employed, the other points 
being taken by comparison with a mercurial thermometer. But as 
alcohol and mercury do not expand alike, the value of V of the 
alcohol thermometer will depend upon the point of compariscm with 
the mercurial one. 

'* What I intended, and should recommend in principle, woidd be 
to use absolute alcohol (or as nearly so as possible), to fix the freezing 
point of water and of mercury, to call the latter —40** either on the 
centigrade or Fahrenheit's scale (which here coincide), and to 
divide the space uniformly, and also to graduate uniformly above 32^ 
There can be no possible harm in defining fireering mercury to be 
at 40*" Fahrenheit. 

'^I intended to verify these fixed points myself, but I was rather 
seriously unwell that winter, abd as your time was limited, I 
abandoned the freezing of mercury on a large scale, and satisfied 
myself with general instructions to Mr. Adie, which, I think, the 
Insults show to have been well carried out. 

** The alcohol was prepared on purpose by Dr. George Wilson, 
chemist, and his report is enclosed. It shows that the alcohol is 
very nearly absolute. The tubes had round bores, and were 
examined in the usual way, by passing columns of mercury along 
them ; a variation of the apparent length of the column of mercury, 
amounting to ^ inch, and that, in any part of the tube, causing the 
rejection of the tube. 

" The fixed points were 32° in ice, and 62** by comparison with a 
carefiiUy corrected mercurial standard thermometer. The d^rees 
were run up and down to the same measure. 

'* As you have accurately ascertained the freezing point of mercury 
on these thermometers, it would be easy to infer the change which 
my proposed method of graduation would have produced. 

" Yours sincerely, 
" (Signed) James D. Fobbes.'' 
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" ' Extract of a Letter from Dr. Wilson to Professor Forbes.* ** 

•"Dear Sir, 

*' ' I enclose a note* of the specific gravity of the alcohol, with 
such other particulars as it seemed desirable to put on record for the 
sake of subsequent comparison, should that be made. The uncoloured 
alcohol was determined with a 1,000 grain bottle. The residual 
coloured spirit amoimted to little more than 100 gnuns. Its Sp. 6r. 
was ascertained with a bottle containing 124*18 gnuns of distilled 
water at 60^ The unused coloured alcohol, barely amounting to a 
quantity equal in volume to 1,000 grains of water, could not be 
made to fill entirely a 1,000 grain Sp. Gr. bottle when transferred 
from the vessel containing it ; I thought it best, therefore, to deter- 
mine its density in the bottle made use of for the residual alcohol The 
coloured alcohols are thus directly comparable ; and as the balance 
was delicate, and three hours were spent on the two determinations, 
which were repeated in each case three times, I think tlie results 
may be considered tolerably accurate. 

" ' It is gratifying to perceive that the difference in density between 
the coloured alcohols is so small, that when spread over the twenty- 
four thermometers (which may be supposed to contain an increasing 
dense spirit, in the order of their formation), it will be inappreciable. 

" * Yours very sincerely, 
" * ( Signed) Geo. Wilson.'* 

The mean height of the mercury in Delcros's barometer at temp. 
32^ Fahr. for seven months,-)* observed sixteen or seventeen times 
daily (the hours between 10 p.m. and 6 a.m. being omitted), was 
29*046 inch. The lowest pressure recorded in the seven months 
occurred at 7 A.M. on the 25th of October, being 28 ' 265 inches, and 
the highest at 8 p.m. in January, being 29 ' 900 inch, which gives a 
range of 1 * 635 inch within little more than half a year. The last 
page of Table I., however, shows that the mean horary variation is 
very small, being only 0*006 for the same period. As during the 
very low winter temperatures of that locality the atmosphere 

* Abte, ^Specific Grayity, at 60** Fahr., of alcohol employed in filling thermometen for 

Sir J. RichardaoQ. 
Uncoloured alcohol, rectified from ftised carhonate of potan and mialaked quick 

lime .----... 794*65 

Same alcohol after being coloured with extract of cudbear (prepared by evapo- 
rating the tincture made with absolute alcohol), to dryness in a water b«th, 
and leaving the extract over oil of vitriol ta vacuo for two days • - 795*37 

Besidue of coloured alcohol after thermometers were filled - - 795*41 

Feb. S8, 1848. (Signed) Gaa Wilsoh. 

t In the first nine days of October the barometer was rareljr examined, and leit 
regularly during the remainder of that month than in the six fbUowmg onea 
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holds veiy little moisture in solution, the very small diurnal oscillation 
supports the opinion that it depends on the presence of vapour. The 
depression is greatest at night, and at noon, and in the afternoon ; 
but the regular recurrence of two daily maxima and minima cannot 
be m^e out either in the individual months or in the aggregate of 
the seven months. The casual fluctuations arising from snow storms 
and other sudden changes in the constitution of the atmosphere 
appear to overlie and conceal the diurnal curves. 

As there are no corresponding observations on the Arctic Sea for 
comparison, we can scarcely venture to assign the height of Fort 
Confidence from these observations. By employing Sir Edward 
Parry's observations at Winter Island, in latitude 66° 11' N.* made 
in 1821-22, we may indeed get, as a very rough approximation, 
640 feet for the iJtitude of Bear Lake above the sea. This is 
liable to the errors arising from the great distance between the 
places of observation, also to that from the annual fluctuations of 
pressure, and to the difiierences which most probably existed between 
the barometers, which were not compared with each other, nor with 
the same standard. From calculating the rate of descent of Bear 
Lake Kiver, and of the Mackenzie below its influx, when compared 
with other rivers whose velocity and rate of descent were known, I 
had assigned 500 feet as the altitude of the lake above the sea; but 
this estimate is also liable to much error. 

All the meteorological instruments were observed at the exact 
hours mean time at the station, kept by chronometers whose rate and 
errors were frequentlyascertained by astronomical observations of the 
fixed stars. Gottingen time was used only on the term days, for 
observations on the magnets. 

During the winter dense clouds or cumuli were never seen. The 
clouds generally were of the nature of thin stratus and cirri, or rarely 
cirro-cumuliy and the mean extent to which these overspread the blue 
sky is shown in Table VII. Very often the stratus was so rare that the 
stars shone through them previous to the rising of the moon, and their 
actual existence and extent became known only in the bright moon- 
light. It seems to be a cloud of this kind which forms the dark space 
near the horizon from behind which the arches of the Aurora 
Borealis are frequently observed to spring. On several occasions an 
arch of filmy cloud, of a greyish hue, was observed in the twilight 
crossing the magnetic meridian at or near a right angle. On watch* 
ing this until daylight had wholly departed, it was seen to assume 

* The mean height of the mercniy in the barometer at Port Confidence for seven 
months is 29*046 at 32^ Fahr., the mean temperature of the air in the shade bein^ 
— 12*28 Fahr. At Winter Island the mean height of barometer for one year (1821-22) 
was 29' 798 at 32^ Fahr., and the mean annual temperature +9*8 Fahr. 
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gradually the yellow hue aud brilliancy of the usual auroral arch. The 
clouds which accompany the most brilliant displays of the aurora are 
seldom so dense as to hide the larger stars, except when the moon is 
shining. Sometimes the stars shone through sheets of auroral light, 
at other times they were altogether obscured by it. I am inclined 
to believe that the appearance or non-appearance of the stars during 
displays of the aurora depends on the density of the accompanying 
stratus cloud. This cloud may be so rare as merely to communicate 
a greyish tinge to the apparently clear sky, and yet become sufficiently 
visible by the refraction of the moon's rays to^show its true nature 
and extent. 

Several times during the winter the auroral light was seen, both 
by myself and Mr. Rae, to pass in front of a mass of cloud. As we 
were both aware of the ease with which the eye may be deceived in 
such observations, we watched the displays of the phenomenon with 
sufficient scepticism to keep the attention on the alert, and no doubt 
remained on our minds of the reality of the fact. In former years 
I had seen seen similar occurrences more frequently, and even more 
manifestly.* Thirty years previously I had entertained the belief 
that the aurora was connected with the formation of cloud, and other 
changes in the constitution of the atmosphere, and the nightly obser- 
vations of this winter all tended to strengthen that opinion. The 
great dryness of the winter atmosphere in the interior of Arctic 
North America may, perhaps, be the cause of the more frequent 
emissions of the electric light than in more southern and moister 
localities. Fine spiculse of ice or minute snow were often seen 
falling from a clear sky, especially after a brilliant display of 
auroral lights. This I hod also noticed many years ago. 

I have written out in extenso the descriptions of the aurora at 
the hours of observation for two months. To have done so for the 
whole seven months would have occupied too much space. A few 
brief notices are substituted for the months in which the full details 
have been omitted. The compass bearings hereafter mentioned are 
true, not magnetic, unless when so expressed. 

October (1848).— Aurora observed on the 1th, 13th, 17th, 
18th, 19th, 20th, 21st, 23rd, 24th, 25th, 26th, 27th, 28th, and 
30th. Did not occur or was not noted on the other evenings. On 
the 19th, after the sky had been overspread for the first half of 
the night by a very thin stratus, scarcely obscuring the blue vault, 
and from which fine icy spiculse fell, between three and four in 
the morning there was a bright blue sky with flocculent clouds^ 

* These appeannces are, howeTer, to be understood as very rare in oompiriton with 
the common phenomenon of the auroral light Issuing fixnn behind a oloud. 



idlich ooOfuaxmMj became kiniinous^ eometimes in one qiiurier 
of the Bkj, sometimes in another. At 7^ p.m. in the evening 
<$f the 23rd the Declinometer was ohserred to move suddenly 
lO'/eunuItaneoudj with some quick fladies of auroral Kght. The 
amora disappeared in a few minutes, and the needle remained 
•etationarj afterwards. On the 29th the Declinometer fluctuated 
]apwaxdd of 1^, the sky bdng wholly obscured during the whole day, 
without any auroral light shining through. A small snow fell in the 
evening. On the 3l8t the Declinometer ranged 2^. During the 
.previous night there was a deposit of moisture from the atmosphere, 
and all the instruments in the observatory were found to be en- 
crusted with fine crystals of ice, particularly the rough lines and 
lettering of the scales. The auroral arch in the evening crossed the 
magnetic meridian at right angles, and the light as it flashed over 
the stars was bright enough to dim their lustre, but not to hide the 
laxgerones. 

November 1. — Fine snow falling for seven or eight hours in the 
day. At 6 p.m. all the northern and part of the western horizon 
banked by luminous clouds, through which stars of the first mag^ 
nitude shone. A few patches of light in the south also. Fine snow 
falling from a cloudy zenith. At 7 p.m. a curtain-like arch of the 
aurora, bearing north about 25^ degrees high, partially in motion. 
A faint sheet of light spread over the rest of the sky, here and 
there obscured by cloud-like dark patches. Stars visible through 
the aurora in every part, except in the northern arch which hid 
them. At 8 an arch about 80^ high, on the south side of the zenith. 
At 9 the arch in same position but fainter. 

November 2. — At 6 A.M. an auroral arch, rather faint, crossing the 
zenith in a due east and west direction. At 9 P.M. an auroral cloud 
bearing south, emitting the usual yellow light Elsewhere an 
uniform haze or cloud overspread the sky. At midnight a re- 
markably deep blue cloudless sky, with bright stars, an auroral 
arch 'rising in the N.N.W. point of the horizon, crossing the zenith, 
including the whole constellation of the Little Bear, and passing 
over Orion in the east. The arch, which often changed its form, 
occupied a considerable breadth of sky, and was generally made 
up of oval oblique bars. The moon had set before this hour. 

November 3.— At 9 P.M. sky cloudless. Bright moonlights Star$ 
somewhat dim. An auroral arch, composed of parallel beams of 
light rising in the N.N.W. to the height of the Great Bear only. 
Auroral clouds at a greater altitude bearing north-east. At 8 i>.ii£. 
several arches of light rising from one point near the N.N.E. 
horizon, and crossing the sky at various altitudes, so as to occupy 
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most of the norttiem half of tlie'heavens, and part also of the sooiheni 
half. Thej became fainter after pasong the zenith, and were Idst in 
a difluaed sheet of light which spread over the eastern part of the 
skj. The principal arch, which was brighter^ and 'more contihudus 
flian the Others, passed over the tul of the Greiit Bear, covered the 
whole of the Little Bear, and as it descended in the east made ia 
curve to the north. At 9 the aurora faint 

November 4. — At 6 p.m. aurora han^ng like a curtain in the 
northern sky, at an altitude of about 15% and spreading from N.N.W. 
to N.E. Beams of light shooting upwards from the curtain, the largest 
ones bearing N.N.E., but some also bearing north. The sky cloud- 
less, and still tinged red in the west, though the sun had been set 
three hours. At 8 p.m. long variable streams of light rising from 
the N.N.W. and north to the zenitL At 9 a narrow auroral arch> 
extending from N.N.W. to S.S.E., its crown having an altitude of 
about 80''. 

November 5. — At 8 p.m. oblique bars of auroral light, lying over 
each other, and rising from the horizon in the N.W. by N., and then 
dividing into several arches, one of which, crossing the Great Bear, 
kept to the north of the zenith. Another crossing Cassiopeia and 
passing to the south of the zenith, and others, which were brighter, 
taking a still more southerly course, but disappearing before they 
reached the south-west horizon. Bright moonlight in a cloudless sky. 
Stars not shining brightly. At 9 aurora fainter, and the arches 
lying for the. most part to the south of the zenith. 

November 6. — At 5 a.m. sky clear, with bright stars, except a 
dark sjtace skirting the southern horizon, and looking like a heavy 
cloud, but one bright star shining through it. Along the upper 
border of this dark space the auroral light had the form of a series of 
cumulo-stratus, above which there was a light blue sky. At 1 1 a.m. 
some light cirri clouds in the north and west resembling some forms 
of the auroral light 

November 7. — At 1 p.m. a halo round the sun, with red rays re- 
flected from a cloud on each side, forming small segments of an arc. 

November 9. — Faint arch of the aurora in the west at 5 A.M. 

November 10.— -At 7 A.M. the moon, when near the horizon, had 
a very oval shape, the long axis being transverse. At 6 p.m. the 
aurora in cirrus-like streaks, SO'' high, bearing south. At 6^ p.m. a 
falling star passed from east to west, dose by Lyra. A low auroral 
arch terminating abruptly, as if rolled back on itself on reaching its 
greatest altitude in the magnetic meridian, but becoming some time 
afterwards more lengthened out, and at the same time fainter. The 
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ice in the lake, which was frozen over everywhere within mz or 
aeven miles, making a rumbling noise. At 7 p.m. the aurora was in 
active motion. It generally formed a complete arch, along which 
waves of light moved rapidly, and most so about 15° above the 
southern horizon. The beams lay at right angles across the magnetic 
meridian, but their wave-like line of motion was in that meridian. 
The compass needles steady ; sky cloudless. At 7^ P.M. a slender 
auroral arch, waving to and fro, extended from the N.W. to 
S.E., passing across the zenith. The magnet, suspended m the 
Unifilar Magnetometer and loaded with the large ring (Na 5.), 
which was previously steady, began at this time to vibrate from 315 
to 380, and the Declinometer moved from 4** 35' to 4** 25'. At 7.50 
the aurora wholly gone. The unifilar magnet was now vibrating 
from 270 to 340, and the Declinometer had gone back to 4' 35'. 
Sky clear. At 8 no aurora. Sky cloudless. Declinometer 4*" 30'. 
At 9 P.M. a faint auroral arch lying to the south of the zenith. The 
Declinometer vibrating from 4** 30' to 4** 35'. At 10** 45" long 
banks of auroral light in the south resembling stratus cloud, the 
uppermost of them arched, assuming at times a brighter hue, but 
always yellowish ; the end of the arch curling back like cirro-stratus, 
but in a contrary direction to the light wind then blowing. 

November 11. — At 5 a.m. a narrow auroral arch in the west, 30' 
high. At 6 P.M. the moon in the north-east quarter of the heavens 
grazing the upper edge of a cloud-bank, which produced a burr round 
her. The bank sunk below the horizon on the- north point 
Auroral light in detached masses and beams, the latter in form of 
arcs, which cross the magnetic meridian in various directions. These 
cloud-like masses resembled thin clouds illuminated by the moon, but 
were distinguishable by their variableness both in form and in the 
intensity of their yellowish light At 7 p.m. the sky generally over- 
spread by a rare stratus cloud, most visible in parts directly opposite 
the moon, permitting the blue sky to be seen through it elsewhere. 
Auroral light in arcs and streaks. The moon surrounded by an im- 
perfect halo, 22^ in semi-diameter, produced by somewhat oblique 
stratus clouds. The paraselenas yielded prismatic tints. At 7i P.M. 
the aurora suddenly became active and variable, the great body of 
light being in the southern half of the sky. Of the prismatic tints 
exhibited yellow was the predominating colour, but green was 
occasionally seen, and the lower ends of the fringes when most vivid 
were crimson. In its motions the auroral light resembled the folds 
of a curtidn made to wave to and fro ; that is, the prismatic tints 
became visible and disappeared again in rapid succession along an arc 
or bar of light, first in one direction, then back in the oppodte one* 
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This kind of motion has been denominated by some writers pulsa- 
tion. After a continuance of this phenomenon in a variety of forms 
and places, the southern ends of the arches and of the banks of light 
lying to the eastward began to twist and curl on themselves, and to 
sway backwards and forwards before the stratus cloud, which they 
conc^ed in their passage. The cloud was strongly illuminated by the 
moonlight, and would have been seen had the auroral light been 
beyond it. In the course of the rapid evolutions of the lights, large 
sheets of it seemed several times to pass before the cloud, entirely 
concealing it, and consequently appearing to the eye to be much 
nearer. The needle of the Declinometer was steady at 7 P.M., but when 
the aurora began in the eastern part of the sky to exhibit prismatic 
light, it vibrated from 4^ 32' to 4** 25', and at 7*» 45*" it had settled 
quietly at 4^ 49', the aurora at that hour having become comparatively 
inert. At this period a streak of auroral light crossed the stratus clouds 
under the moon, traversing the blue spaces between the clouds, and 
forming a continuous line in front of them, well defined on their 
surface. The upper bar of the lunar halo had disappeared by 
this time ; the space within the limb of the halo, which was now three 
quarters of a circle, being mostly blue sky. The oval paraselenss 
still gave out prismatic tints. At 8 p.m. the moon, having risen into 
a blue space in the heavens, the stratus cloud was less visible. The 
prismatic paraselense now emitted rays of light outwards, and a beam 
of auroral light stretching towards the north, and, passing near the 
zenith, cut off a portion of the circumference of the hala At this 
time the Declinometer was vibrating slowly from 5** 10"* to 5^ 15™, 
the numbers increasing slowly. At 8^ p.m. fine snow or minute 
spiculflB of ice falling, occasioned a haze sufiiciently dense to conceal 
the blue sky, but not to prevent the stars of the first magnitude from 
appearing. The lunar halo was this time complete, the paraselenes 
distinct, and an arc showing above the halo at the distance of a 
quarter of its diameter. Aurora in arcs faintly seen through the 
mist. At 10 p.m. hazy, circle of the lunar halo very distinct, but the 
paiaselense scarcely to be made out. Stars invisible, and no auroral 
lights. 

November 12, — Hazy. At 4 p.m. the Declinometer vibrating 
from iT 15' to 4** 20'. 

November 13. — Hazy. 

November 14. — At 4 a.m. auroral clouds, emitting yellow light 
near the zenith. At 5 p.m. clear blue sky ; a complete auroral arch 
from N.W. by N. to S.E. by S., crossing the magnetic meridian in 
the zenith at right angles ; the arch composed of oblique yellowish 
beams, often moving and changing. At 6 p.m. the auroral arch 
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ooeapykig the same general pomtioD) but waving badni?ards ana 
forwards ; a few aeattered maatfes of light in other parts of the «ky. 
Needle steady. At 7 clear blue sky. No auroral Ught At S a 
north-east wind setting in, the mercury in the barometer fell 
suddenly to a small extent At 9 small, round, fleecr^ clouds, not 
dense, ooToring most of the sky, with blue intenrals* No aurora. 

November 15,— At 5 a.m. light N.E. winds, clouds coming from 
the N. W. At 1.40 p.m. the sun set in a halo. At 5 P.tf, a broad 
aurbral arch rising at its summit, about 1 8® or 20** above the southern 
horizon, yivid on its lower border, with quick motion backwards and 
forwards along the line of the arch. The upper border not define^ 
but fading gradually away. At 6 p.m. auroral arch in the sam^ 
posrtion, but not so .bright. At, 7 p.m. an auroral a^h springing 
from the S.S.E. horizon and crossing to the N.N.W., occupying ia 
the 'middle a space extending from near the zenith to within T6*of 
the S.S. W. horizon, but tapering towards the ends. ^The arch was 
composed of brighter streams of light, lying in the direction of its 
length and connected by fainter diffused lights. No auroral light was 
emitted from any part of the sky north of the zenith. At 8 P.M. 
only a few patches of auroral light remained ;* nd clouds were viable, 
but the sl^, generally, was greyish-blue. At 9 P.M.' masses of 
auroral light shone dimly through the h^e in l3ie southern quarter 
of the sky. A very fine and slight deposition of snoW, more readily 
felt than seen, was taking place at this hour. 

November 16. — Air to-day inclined to part with moisture, evinced 
by the parchment windows becoming slack. 

November IT.-^Thisday the magnetic needles nioved much. At 
11 ^.M. the inagnet, suspended in the Uniiilar Magnetometer, >yas 
vibrating between 520 and 540, and, subsequently, beyoi^d the 
scale ; and at. noon the Peclinometer moved suddenly from. 1° 21' to 
0"" 29^ At 6- PkM. dear blue sky, with some stratus cloud near the 
horizon, above which there was a bank of luminous cloud?, having a 
slightly reddish tint, resembling douds tinged with the rays of ik^ 
setting sun. Shortly afterwards the red tints became more vivid, 
and the quic)c east-and-west to-a^drfro movement o^ vertioal.bars 
was exhibited. At 7 auroral light spreading from south to west 
A falling star shot from east to west past Altair, having an apparent 
angle of descent of 40^ At 8 the Declinometer needle was 5' 5', 
but ten minutes afterwards returned to .4'' 45', the auroral light 
having then disappeared. At 9 p.m. a dark cloud, concealing the 
stars in the southern quarter of the sky, to the height of 8^. Along 
the arched edge of this bank a yellowish light was emitted. Unifihir 
magnet moved back to .45. At 10 p.m. the auroral light diverged 
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fiHMna point in the sky, adjoining Cassiopeia, to all parts of the 
horiaon* The beams of light varied and moved n4ttdly. Soon after* 
wards the light had disappeared from the southern sky, and the 
anrond light was mostly in the north-west quarter* At the hour 
the Deolinometer stood at l"* 50^ but moved quickly to 5% and at- 
10^ IS"* the northern rays of the aurora had vanished, and then the 
needle had moved to 6"* 28^ 

November 18* — At 5 a.il an auroral streak crossing the zienith 
irom east to west. 

November 19. — Snow. Sun very dimly seen at 1. 

November 20. — At 6 p.m. anarch of the aurora, much like the 
via laetea, crossing the senith from N.E. to . S. W. At .7 auroral 
arches, having the above direction. At 8, and subsequently, no' 
aurora. 

November 21. — A burr round the crescent moon at 5 and 6 a.k« 
At the latter hour faint auroral light in the zenitL At 6 p.if. a 
bank of clouds along the southern horizon, emitting a white light 
At 8 a broad low bank of yellowish light extending along the southern' 
s^y, and indented by dark clouds. Higher up several auroral arches 
crossed the blue sky, barred at their origin in the south-west by 
8tratu^ clouds, and seated therefore beyond them. These arches did. 
not go much beyond the zenith, but curved there in various directions. 
Stars pretty bright. The Declinometer moved 30' after the aurora 
shone out 

November 24.— At 6 and 7 p.m. faint auroral light near the 
zenith. At 11 auroral clouds*. At midnight a patch of an arc to 
S.E. by E., and another bearing S. by W., about 8.^ high. 

November 25. — At 2 a.h. patches of auroral light in many parts 
of the sky. At 4 many auroral arce. At 5 and 6 A.M. patches and 
beams of auroral light At 4, 6, 7, and 8 p.m. auroral light in various 
forms, banks, beams, and arcs, mostly of a yellowish hue. At 9 p.m. 
a more than usually fine auroral display. A greiat curtidn extended 
firom the oast to the ^orth-west quarters of the sky, at an altitude 
of about 60^- appearing as if suspended, from a deep blue starry sky. 
This luminous curtiun waved up and down, narrowed and expanded, 
and rolled back on itself at the ends. In the south part of the sky 
theipe were clouds, from behind which flashes of light were occasionally . 
seen to shoot 

November 26. — At 9 am. a mackerel sky, that is, short cirro*stratus 
lying across a line running north and south, and a long tract of 
doud stretching from the N.W. in a S.E. direotioo, commencing 
about 12"^ from the horizon, and rising to about 70''; very thin and 
delicate, so as to be almost transparent, but appearing to the eye to 
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lie under the mackerel sky which it crossecL Fart of this cloud 
had a wavy and flickering motion like the ordinary auroral light, 
and in a few minutes it faded entirely away like the aurora. It re* 
appeared again more to the aouth somewhat altered in form, aad in 
a minute or two vanbhed again. The motions of this stratus identify 
it with the auroral light, but had it been stationary it could not 
have been distinguished from a filmy cloud* I have no doubt but 
this variable cloud would have been luminous in the absence of 
daylight At 4 p.m. an auroral arc, having a direction from N.W. 
to S.E., composed of detached and somewhat oblique and twisted 
bars. This arc occupied the site of the aurora-like cloud seen in 
the morning. Elsewhere a clear blue starry sky. At 5 P.M. much 
of the sky occupied by patches and banks of light Several 
nearly contiguous arches crossed the zenith in a N.W. and S.E. 
direction, their ends uniting into single twisted stems as they ap- 
proached the horizon. At 6 p.m. the whole sky nearly covered with 
auroral lights in different shapes. At 7 p.m. an arch crossing the 
zenith in the ordinary N.W. and S.E. directions. Patches of light 
elsewhere ; all more or less changeable. At 9 p.m. several con- 
centric arches, covering all the southern half of the sky from 
the zenith downwards. Brilliant fringes of light rising obliquely 
from the upper borders of the arches in continual motion ; the lower 
edges of the arches were of more continuous light At 10 P.M. a 
continuous sheet of light spread over all the southern half of the sky, 
but was traversed by brighter arches ; a space near the horizon was 
the only dark part 

November 27. — At 6 A.M. auroral light in various quarters of the 
sky. At 7 A.M. banks of auroral light bearing south. Dawn just 
appearing in the east 

November 28. — At 4 p.m. an auroral arch crossed the zenith. 
Sky greyish; a few stars visible. At 9 a sheet of light shimng 
ffuntly through clouds in the southern quarter of the sky. 

November 29. — At 4 a.m. faint sheets of light in the S.W. At 5 
and 6 a.m. auroral light as before, and at 7 auroral streaks still visible 
though the day was breaking. At 10 a.m. the suspended magnet 
moved in the course of two or three minutes from 330 to 350, with 
quick minor vibrations. At noon the magnet was vibrating in arcs 
of 12', and at 4 P.M. in arcs of 10'. At 5 p.m. beams of aurora rising 
in the north and tending to the east, the greatest altitude 15^ At 
6 p.m. a bright curtain-formed arch rising to 50° in the north, ex- 
tending from N.W. to N.E. with oblique fringes of light rising 
from its upper edge, and inclining to the eastward. At 7 P.M. 
two arches rising in the N.W., and crossing the magnetic 
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meridian ; their ends on attaining the zenith curling back* At 8 
P.M. an auroral arch ; and at 9 p.m. an arc, not very bright, rising in 
the N.W., and holding a flexuouse course to Cassiopeia, where it 
terminated. Several rays diverging from its end there towards 
the south, north, east, and west. 

November 30. — At 5 a.m. faint auroral beams. At 8 dawn. Sus- 
pended magnet vibrated all day in arcs varying from 5' to 15' in 
extent ; and had a progressive but not uniform motion from 309' to 
254'. At 5 P.M. a broad auroral arch crossing the sky in a N.E. 
and S.E. direction, passing over the zenith. At 6 P.M. auroral 
light in patches. At 7 p.m. the arch interrupted in places, having 
a direction from X.W. to S.E., and touching both horizons. It 
was composed of detached bars and masses of light, not uniform 
in direction, but mostly crossing the general line of the arch ob- 
liquely. Clear blue starry sky. At 9 p.m. a faint arch having 
a direction from N.W. to S., and reaching both horizons; its 
greatest altitude about 70"*. A dark cloud ranging along the 
southern horizon, and emitting pale light from its upper edge. 

On the 7th the Declinometer fluctuated 1% and the aurora was 
active in the evening. On the 8 th the fluctuation was even greater. 
On the 17th the Declinoineter ranged from 1^ 20' to 6% its 
motions being unusually great. On the succeeding day it fluctuated 
about 3^ 

December 1. — At 7 a.m. no aurora. At 9 A.M. was able to 
write comfortably by daylight near the window. Sun hidden at 
noon by Fishery Island, but visible from a gentle eminence behind 
the house. Aurora invisible till 8 P.M., when an arch of yellowish 
lights about 16^ high stretched from N.W. to N.E. The arch on a 
north bearing was a broad sheet of light, but near the N. W. horizon 
it was a twisted stem. Several broad pale sheets of white light, 
like the Milky Way, in the northern and eastern quarters of the 
heavens. At 9 p.m. the sky clear and starry, several arches of 
light springing from the N.W. horizon, and passing through the 
northern half of the heavens to the E.S.E. or S.E. by E. point of 
the horizon. The uppermost crossed the constellation of the Great 
Bear, passed a little south of Cassiopeia, and faded away in the S.S.E. 
near the horizon. Elsewhere some streams and banks of yellowish 
light existed. These arches vanished, and re-appeared at short 
intervals, and also moved from their sites, but had little internal 
motion. 

December 2. — At 4 a.m. faint auroral light in the north and west 
At 5 an auroral arch bearing south, at an altitude of 14^ and extend-^ 
ing for 160^ At 7 A.M. considerable deposition of rime on tlie 

z 
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thermometer scales. Arch of light bearing north, 16° high; also beams 
of light near the zenith. Dawn of day at 7, being an hour earlier 
than on the 30th November. Open water in the lake producing 
mist. At 6 P.M. auroral light near the northern horizon. At 8 and 
9 P.M. faint auroral light, ditto. 

December 3. — Mercury froze solidly this day. At 6 P.M. rays of 
auroral light in the north 10® high. At 7 P.M. an arc of the aurora in 
the east, and also one in the nortli-west, the middle part of the arch 
being deficient Deep blue sky at 8, little activity in the auroral 
lights. 

December 4. — At 4^ a.m. bright auroral arch, with patches of 
light in the W. At 6 a.m. patches of yellow light near the zenith, 
and also in the N.W. At 7 fragments of an arch shooting up from 
the N.W. horizon to near the zenith, and having a direction at right 
angles to the magnetic meridian. [At 6^ p.m. Dr. Bae, being then 
in latitude 67** 12' N., longitude 118° 16' 24" W., saw a falling star 
descending vertically on a nearly due north bearing, and passing a 
few degrees to the eastward of the pointers of the Great Bear.] 

December 5. — [At 6^ a.m., in latitude 67** 7i' N., longitude 
in'' 58', a falling star was observed by Mr. Rae, about 10° from the 
horizon, a little to the westward of north, travelling horizontally 
towards the east] At 5^ 40"^ a.m. an auroral arc, directed towards 
the east, rose from the west as high as the zenith. At 6 a.m. a 
bright beam of yellowish light rose from the N.E. horizon, to the 
height of 20°. At 7 first appearance of dawn. Mercury crystallizing 
in the open air in the middle of the day. At 5 p.m. faint beams of 
light rising from the N.W. to the height of 18°, vanishing and re- 
appearing rapidly. At 6 p.m. a curve of aiu*oral light, rising abruptly 
and interruptedly by steps in the N.W., continued to the S.E. in a 
parabolic curve, but formed throughout of slender vertical rays in 
motion. At 7 p.m. a faint belt of light crossed the zenith at right 
angles to the magnetic meridian. At 8 p.m. an arch crossed the 
zenith from N.W. to S.E., being nearly at right angles to the 
magnetic meridian. A few minutes before 9 p.m. a rather brilliant 
aurora. The light rose in the N.E. in successive steps, like the folds 
of a curtain hanging obliquely, and then dividing into three streams, 
held on across the zenith, and making a bold convex bend to the S., 
the ends curved to the N.N.W., but did not approach within 30** of 
the zenith. The light had a yellowish colour, and a quick lateral 
pulsation of the fine vertical rays of which the streams were composed. 

December 6. — At 6 a.m. a broad beam of light rising from the 
N.W. horizon to 30°, and in the S. a dull bank of light occupying 
the space between the horizon and 6° altitude. At 9 a.m. was 
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able to write near the window by daylight, and at 2^ 12^ P.M. was 
unable to do so distinctly, — the window looking S.S.E. 

December 7. — Great refraction this morning. At 7 p.m. a slight 
burr round the moon. Faint streaks and bands of auroral light near 
the zenith, the masses mostly lying across the magnetic meridian. At 
8 P.M. no aurora. At 9 bright moonlight. Blue sky, with stratus 
cloud near the southern horizon only, an auroral arch springing 
from the N.W. and crossing the magnetic meridian at right angles. 
It frequently changed place, being sometimes in the zenith and at 
other times more to the southward. 

December 8. — Considerable refraction ; distant land much raised. 
At 5 P.M. a stream of auroral light rising from the N.W., crossing 
the zenith at right angles to the magnetic meridian, but not going 
onwards to the S.E. Soon afterwards this stream moved to the 
southward and vanished. It had an internal waving motion. At 

6 P.M. a broad arch of yellowish light, extending from N.W. by W. 
to S. by E., and having an altitude of 20° at its crown, rose from the 
N.W. horizon, and without anywhere exceeding an altitude of 20% 
bent round to the S. in a flexuose band, with obtuse projections 
to the E.S.E. It exhibited rapid changes of form, during which the 
suspended magnet vibrated 30', and the Declinometer was also in 
motion. At 8 p.m. a broad sheet of light, including two brighter 
arcs, now occupied the place of the above-mentioned band, but did 
not extend farther to the eastward than a south bearing. At 9 only 
a small part of an auroral arch remained, including merely one point 
of the compass, and bearing S. W. and S. W. by W. 

December 9. — At 7 this morning, on approaching my hand to the 
iron latch of my bedroom door, a spark was emitted. I was then 
dressed merely in my night dress, with flannel drawers. At 9.10 A.M. 
able to read minion type of a bible by daylight. At 4 P.M. a series of 
bars of light, rising obliquely in the S.E. by E., and a similar step- 
like succession of bars in the N.W. ; there was no continuous arch 
across the zenith connecting these two groups of bars, but in place 
of it a very narrow streak of light curved boldly and convexly to the 
north in the zenith, and a mass of yellowish light lay more to the 
south. At 5, 6, 7> 8, and 9 p.m. no auroral light. Moon very clear 
and bright. 

December 10. — At 6 a.m. bright moonlight; no aurora. At 

7 A.M. some thin sheets of light distributed irregularly^ several of 
them in the S., S.E., and S.W., having a convergence towards 
the zenith. At this instant the suspended magnet was observed to 
be movbg from 390' to 405', and, after vibrating somewhat 
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irregularlj in a mean arc of 10% to settle for a time at 420^ Xhe 
Declinometer was then 3® 17'. After recording this observation in 
the bedroom^ and returning to the open air, the aurora had ceased ta 
be visible, and the- suspended magnet was found at 370'. A burr at 
this time round the moon. At 8 A.M. faint streaks of light near the 
zenith, stretching to S.S.\Y.> or nearly in the magnetic meridian ; 
these streaks vanished and reappeared with rapidity. Burr round 
the moon. At 9 and 10 mist near the horizon. At 11 and noon the 
sun below horizon, but beams of light shooting up from it into the 
sky. Full moon at 3'' 48"^ this morning, Fort Confidence time. At 
6 P.M. an auroral arch from N.W. by W. stretching across the 
zenith, and disapjiearing on a S.E. bearing. A burr round the moon^ 
but the sky elsewhere cloudless blue. 7, 8, and 9 p.m. no aurora. 

December 11. — At 5 and 6 a.m. no aurora. At 7 a fiiint burr 
round the moon; and at 8 and 9 paraselense. At 10 great refrac- 
tion. At 1 1 redness in the sky above the sun'? place, bright and cir- 
cumscribed, the sun itself hid by Fishery Island. At noon a parahelion 
seen to the east, where the island is lower ; the sun itself invisible. 
At 1 the same appearance, but less distinct. (At 6.15 p.m., in lati- 
tude 67'' 6', longitude US'* 22', Mr. Eae saw a bright falling star in 
the west, making in its descent an angle of 45"^ with the horizon. 
It vanished when about 14° high. At 6 ' 40"* he observed another 
star falling from near the zenith towards the west, and passing to the 
south of Lyra. At 7** 10™ he saw a falling star in the same 
quarter of the sky as the one he noticed at 6^ 15"*, and taking the 
same direction.) At 8 and 9 p.m., at Fort Confidence, an arch of 
clouds in the S.W,, brightly illuminated by the moon, and not to be 
distinguished from some exhibitions of aurora in the absence of that 
luminary. 

December 12.— [At 2^ 32™ A.M., in latitude 67^ 6^' N., longi- 
tude 118® 22' W., Mr. Rae saw a falling star descending almost 
vertically, or slightly inclined northwards.] At 6 A.M., at Fort Con- 
fidence, the sky almost wholly overspread by a filmy stratus, which 
was rendered visible by the bright moonlight. Stars of the first 
magnitude visible through it At 7 a.m. a general mistiness, with a 
deposit of fine snow. A dim lunar halo, with a semidiameter of 
22^ Snow occasionally in the day. At 4 P.M. a broad yellowish 
auroral arch rising from the S.E. horizon, and passing south of 
the zenith in a S.W. direction, but terminating in a luminous 
cloud, at an altitude of 60°. At 5 p.m. two parallel arches of 
light rising in the S.E. and proceeding to the N.W., occupying a 
middle height between the southern horizon and the zenith. Con- 
siderable motion, resembling that which would be caused by a 
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dark bar carried with extreme rapidity towards the west In front of 
the light At 6 p.m. the arches of the aurora rather lower and not 
in motion. Their crowns are in the magnetic meridian. At 7. p.m. 
an arch of the aurora bearing south, and reaching from the S.E. 
to N.W. its crown about 20° high. It was rather broad, yellowish, 
and nearly motionless. At 8 p.m. two broad and fainter arches, 
partly blended into each other in the south, about 12° high ; also 
some masses of light near the zenith. At 9 p.m. the southern 
arch now reached from N.W. only to about S., where it terminated 
at the height of 25°. There was no auroral light in the S.E. ; but 
five or six arches passed from N.E. to N.W., the uppermost of them 
crossing the zenith, and the lowest one running near the horizon. 

December 13. — At 7 a.m, early dawn. No aurora until 9 P.M., 
when a broad arch of yellowish light in oblique bars extended 
between the N.W. and S.E. horizons, passing about 30' to the north 
of the zenith. 

December 14. — No aurora in the morning. Some fine snow de- 
posited about noon. At 6 p.m. sky greyish, but no visible clouds ; 
a few stars shining out A faint but broad arch extending from 
N.W. to S.E., appearing and disappearing in rapid succession. 
At 3 P.M. a belt of iwle light about 10° broad, extending from N.W. 
to S.E. horizons, and crossing the zenith. Sky clearer and bluer, 
with more stars, but a fine snow continuing to fall; — the stars 
shining through the auroral light At 9 minute snow. Sky not quite 
so clear. Arches of light bearing south, and some masses scattered 
over the sky. 

December 15. — About a quarter of an inch of fine snow fell in 
the night. At 7, 8, and 9 a.m. lunar halos. At 10 A.M. there was 
a light air from the W.S.W. at the height of twenty feet, and one 
from the N.N.E. nearer the ground, as shown by a zig-zag column of 
smoke from our chimney. At 6 P.M. O Sextantis occulted by the 
moon. No aurora this evening. Deep blue sky, with many stars. 
Fine spicul® of snow fallmg thickly. 

December 16th. — At 5 p.m. a sheet of pale light like the Milky 
Way, overspreading the southern half of the sky, with dark, narrow^ 
oblique bars crossing it. The rapid shifting of these dark bars across 
the light showed it to be the aurora, otherwise it might have been 
thought to be twilight lingering in the sky. At 6 P.M. faint streaks 
of aurora rising from the N.W. horizon to past the zenith in a 
S.E. direction, but ending short of the Pleiades. In a few 
minutes this stream changed into several fainter rivulets, having the 
same direction, and occupying greater breadth in all. Sky dark 
blue, and starry. At 10 p.m. a broad luminous arch in the south. 
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December 17. — At 1 p.m. temperature of the atmosphere, —61'. 
Long prismatic crystals were formed in nitric acid, having the strength 
recommended in the London pharmacopeia, and at 3 p.m., when the 
temperature had fallen to — 63 ' 8° Fahrenheit, almost the whole of the 
acid in the yial (2 oz.) was frozen. Sulphuric acid had frozen solidly 
long before. Mercury at this time could be cut with a knife more 
easily and more smoothly than lead. At 7 p.m. two bright auroral 
arches to the southward, having a curtain-form, and a rapid to-ond- 
fro bar-like movement ; the highest was 20° from horizon. At 8 
only a few patches of dull light in the south. At 9 two bright 
«rches in the south ; very changeable. They reached from W. to 
S.S.E., but did not in general rise above 20^ Sometimes they ap- 
peared as if twisted and bent or broken, occasionally sending shoots 
down towards the horizon, and exhibiting in their upper borders 
the quick bar-like motion, with fringes shooting upwards ometimes 
to the extent of 15** or 20**, or nearly half-way to the zenith. The 
Declinometer varied 35' between 8 and 9. The temperature of the 
atmosphere was now —61° Fahrenheit; the nitric and sulphuric 
acids, and of course mercury, remained solidly frozen. Muriatic or 
hydrochloric acid was perfectly fluid. 

December 18. — At 5 A.M. beams of aurora in the west The 
temperature of the air at 9 A.M. was — 63*9% being the lowest ob- 
served in the winter.* Sulphuric acid had an opake white colour. 
At 6 P.M. a slender auroral arch from N.W. to S.K passed 
across the zenith. At 7 and 8 no aurora. At 9 faint beams of 
light shooting towards the west from near Cassiopeia. The mean 
temperature for forty-eight hours was —6V Fah., or 93'' below the 
freezing point of water. We had travelling parties out at this time. 

December 19. — At 7 a.m. two beams of light rising in the west, 
one of them taking a course to the S.E., the other diverging from 
it to the E., or E. by N. They did not reach the meridian, but 
approached it. At noon the suspended magnet was vibrating ine- 
gularly. At 7 p.m. two broad arches crossed the zenith from N.W. 
to S.E. Sky generally bluish-grey. Abundance of stars overhead; 
none within 20** of horizon. Ko other sign of clouds. At 8 p.m. 
five broad streams of light rising in the E.S.E., and diverging in 
their ascent so as to spread over most of the sky. The light more 
dilute towards the edges of the streams, which in some points 
touched each other. The central streams crossed the zenith. The 
arches were rapid in their changes of form and extent 

• A spirit thermometer by Nosotti, constructed probably in the ordinary way alluded 
to by Professor Porbet at page 40, stood at —81 ' 5°, baying sunk nearly to the bolb. 
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December 20. — At 10 a-m. could not write by daylight at this hour. 
Sulphuric acid freezing partially at a temperature of —8*^ Fahrenheit. 
Nitric acid limpid. At 6 p.m. faint auroral light in the north. 
At 7 no aurora. At 8 p.m. faint arches rising N. by W., and 
extending towards the south. At 9 two faint arches of light in 
the south, having an altitude of 14°, and 6® at their crowns. At 10 
the arches had an altitude of from 40° to 45°. At midnight patches 
of auroral light scattered over the sky. 

December 21. — At 1 a.m. stars shining very brightly. A brilliant 
aurora in rapid motion, and momentarily changing its form. Its 
lower edge had a fine lake colour, and it was brightest on the S.W. 
and the W. bearings. At 2 a.m. a very bright display of auroral 
light- Declinometer and Dipping Needle vibrating much. At 4 
A.M. faint beams of aurora in the north. At 6 a.m. curtain-shaped 
aurora extending north and south, with active motion. At 7 a.m. 
no aurora. Light variable winds. Temperature, 47 ' 3°. At 7 P.M. 
a faint auroral arch rising from the N.W. to past the zenith. 
At 8 P.M. an auroral arch rising from the S.E. for 35°; some 
short beams in the N.W. At 9 p.m. a beam of light in the 
north. 

December 22. — No aurora observed in the morning. At 5 p.m. 
beams of light on a S.E. bearing, and some also bearing N.W. 
At 6 P.M. beams in the same quarters more faint At 7 p.m. 
faint auroral light bearing north. At 8 an arch of faint light 
crossing the zenith from the N.N.W. to the S.S.E. At 9 P.M. an 
arch 10° high in the S.W. extending from S.S.E. to N.N.W. 

December 23. — At 5 a.m. a broad arch of light standing from 
W.N.W. to E.N.E. and crossing the zenith. At 6 a.m. faint rays 
of light in the N.W. and also to the east At 7 A.M. an arch of 
light 6° high bearing S.S.W. Was able to write by daylight, when 
close to the window, this day for 4^ hours, viz., from 10 A.M. to 
2^ P.M. At 5 P.M. auroral light rising vertically from the north 
horizon. At 6 p.m. a broad, irregular, and broken arch of light 
having a direction from N.N.W. to S.S.E., and passing south of the 
zenith. Its greatest altitude, 45°. At 7 p.m. a mass of light in the 
S.S.E. about 6° high. At 8 p.m. beams of the aurora in the south 
and S.W. At 9 p.m. auroral light bearing S.S.W. 

December 24. — At 6 A.M. rays of light rising vertically from the 
eastern horizon. At 7 a.m. a faint auroral arch, its crown bearing 
north, and having an altitude of 12°. Another arch bearing S.W. 
with an altitude of 7°. At 10 a.m. stratus doud along the E.S.E. ; 
iiorizon beautifully tinged red by the eun's light. Intervals of 
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mountain green sky in that quarter. Rest of the heavena greyish 
blue. At noon the sky very bright on the southern meridian for 
some distance above the horizon. The southern sky retained the 
red tints of a rising and setting sun from 10 A.M. till 2 p.m. At 
6 P.M. an arch of light formed of oblique rays crossed the zenith 
and reached the X.W. and S.E. horizons. At 7 p.m. a similar arch 
in the same portion, with its tranverse bars in motion. Masses of 
light near the horizon all round the sky. At 8 p.m. curtain-shaped, 
interrupted arcs of light directed across the magnetic meridian at 
right angles. One of them lay a little to the south of the zenith; 
the others were situated a little more to the northward. The arches 
were separated from each other, and also interrupted in the direc- 
tion of their lengths, by vertical dark spaces, which were continually 
changing their places and dimensions, but did not exhibit the rapid 
to-and-fro bar-like motion so conspicuous on other occasions. Stare 
moderately bright New moon. At 9 p.m. there existed five hand- 
some curtain-formed arches more or less twisted and uneven. One 
crossed the zenith ; the rest were more to the southward. They 
occupied the whole southern half of the sky, and were directed at 
right angles across the magnetic meridian. The brightness of the 
arches varied continually, and they were occasionally connected by 
beams of light shooting between the contiguous arches. 

December 25. — At 5 a.m. snow drift, Masses and beams of light 
bore E. and N.W. At 6 a.m. an auroral arch whose crown, 6** high, 
bore S. W. At 7 beams of aurora in the N.E. having a direction to 
the S.W. At 8 A.M. dawn. At 5 p.m. a bank of auroral light 
extending near the horizon from the N.W. by N. point of the com- 
pass round to N. and onwards to E. by N. Numerous beams 
shot up from it to the height of from 8^ to 12^ or 14^ At 6 P.M. 
rounded and oblong patches of auroral light near the zenith, and also 
in other quarters of the sky, particularly in the north. A bank of 
light lying along the southern horizon. At 7 p.m. faint patches of 
aurorsd light. At 8 p.m. a horizontal band of light at the height of 
30® in the north. A stream of brighter light rising in the north 
joined the west end of the band. Faint patches of light existed 
elsewhere. At 9 A.M. irregular masses of aurora-like columns of 
mist resembling smoke in various parts of the sky ; the most conspi- 
cuous are rising from the N.W. by N. points of the horizon. 

December 26. — At 4 a.m. a fine auroral arch having an extent of 
80** and rising in the south to an altitude of 20** ; also masses of light 
in the east and vertical beams in the N.N.W. At 6 A.M. faint rays 
having a N.N.W. and S.S.E. direction. Their changes of position 
were rapid. At 7 a*m. aurora in masses and beams in the S.Wi 
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quarter of the ekj. Faint appearance of dawn in the east At 
7 P.M. two faint arches crossing the zenith and having a direction of 
from S.E. to N.W. 

December 27. — At 2i a.m. a patch of light in the N.W. at an 
altitude of 45^ At 7 a narrow arch crossing the zenith from the 
eastern to the western horizon. At 4 p.»l temperature of the air, 
— 43*9** Fahrenheit. Nitric acid crystallized in beautiful clear 
crystals. At 6 p.m. a broad, yellowish, quiescent arch, extending 
from the N. by W. horizon to the N.E. one. Its summit not rising more 
than 9^ Many rounded cloud-like patches of polar light between 
Cassiopeia and the Great Bear. At 7 p.m. the arch near the northern 
horizon continued, and there was an inverted cone of light, having its 
base elevated 12**, and its apex touching the N.W. horizon. Also 
some patches of light near the zenith. At 8 A.M. the arch in the 
north less complete and less bright. Large masses of yellowish 
light lying a little to the west of the zenitL Some beams rising 
from the S.E. horizon and a solitary one from the N.W. At 9 p.m. 
two bright arches springing from the N.W. by N. point of the hori- 
zon, and spreading wider as they rose towards the zenith, where they 
covered 40** ; thence narrowing as they advanced to the S.E. 

December 28. — At 5 p.3L masses of pale light in the north 
forming a low, broken arch. A few patches to the north of the 
zenith. At 7 a dull yellowish arch from the N.W. to S.E. passing 
to the north of the zenith. No clouds visible, but only stars of the 
first magnitude shining out At 8 p.m. the same arch, more inter- 
rupted and also connected with large cloud-like patches of light. 
Slqr dullish, not cloudy. At 9 no aurora. 

December 29. — At 4 A.M. an arch of light standing across the 
zenith, with patches in the S.W. and N. by W. At 5 a.m. faint 
patches in the east and north and near the zenith. At 6 A.M. no 
aurora. At 4 p.m. sky tinged yellowish in the western horizon by 
the sun's rays, though that luminary was considerably under the 
horizon. At 7 p.m. an arch of light from N.W. to S.E. passing a 
little to the north of the zenith. It was barred across near the 
zenith by layers of stratus cloud At 8 p.m. the extremities of the 
arch had the same bearings, but its crown had passed to some dis- 
tance south of the zenith, against the wind. At 9 P.M. five arches 
covering the sky from 30** north of the zenith to about 50** south of 
it or a zone of 80^ The ends of the arches converged in the N.W. 
and S.E. points of the horizoa Some internal motion existed in 
the arches. 

December 30. — At 5 A.M. auroral rays rising vertically from the 
N.N.W. horizon. At 6 A.M. an arch of light crossing the zenith 
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from east to west. At 7 a.m. an arch from W.N.W. to S.S.E., 
rising about 20° above the southern horizon. A cloud-like patch 
of light in the K.W. by W. near the horizon, and a slender curved 
stream passing from the same point towards the arch. A pale sheet 
of light diffused over the northern half of the sky^ and widely spread 
in the east also. At 9 temperature of tdr —39 '6®. Mercury wholly 
fluid. Nitric acid solidly crystallized. Sulphuric acid solid, and 
semitranslucent Hydrochloric acid fluid. At 10^ 40™ temperature 
of the air — 40 ' 5° Fahrenheit* About the fifth part of the mercury 
exposed in a shallow basin frozen; the solid part lying at the 
bottom, and having serrated edges as usual At 11 a.m. rays of 
l^ht shooting up from the sun's place. The men who went for meat 
two days ago, in passing over a hill saw the sun a good way above 
the horizon. At 2 p.m. a bright vertical beam of light rose from the 
sun's place. The quantity of fit)zen mercury has rather increased, 
the temperature of die air having been for two hours — 39 * 5** Fahren- 
heit At 4 P.M. red sky in the S.W. At 5 p.m. broad vertical 
beams of auroral light in the north, extending from N. by W. 
to N. by E., separated from each other by considerable intervab of 
blue sky, but arranged so as to form a low interrupted arch, whoee 
summit was IS'' high. The westernmost beams were midway be- 
tween the horizon and Great Bear. At 6 p.m. the interrupted arch 
in the northern sky had risen to the elevation of 35^ It was 
broadest and brightest in the N.E. At 7 p.m. two bright con- 
tiguous arches, emitting yellowish light, spanned the sky from 
N.W. to S.E., the uppermost of the two crossing the zenith. 
Their breadth varied greatly, and their limbs in appioaching the 
horizon were much curved and twisted. At 8 p.m. a bright arch 
crossed from N.W. to S.E. passing above 20'' south of the zenith* 
It was composed of oblique beams of yellowish light, and was 
twisted near the horizon. Two pale arches, of the intensity of the 
Milky Way, and covering about 30® in breadth, existed to the 
north of the zenith. At 9 p.m. two arches springing from the 
N.W. by N. part of the horizon, became fainter as they rose to near 
the zenith, where one disappeared ; the other, passing a little north 
of the zenith, was prolonged to the S.E. 

December 31. — At 5 a.m. rays of light bearing S. and S.W., in 
rapid motion. At 6 a.m. patches of light and rays in the S., 
S.W., and W. near the horizon. At 8 p.m. vertical beams of light 
in the N,, and N.W. by N., and a horizontal bank bearing north. 
At 9 P.M. an obscure but broad arch of the aurora bearing south, 

* The temperatores noted in these remarks were corrected for the error of the thermo- 
meter on the assumption that —40* is the proper freezing point of mercury. The 
temperature actually read off at 10^ 40"" A.1C was —36*8° F. 
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with large inactive masses of light a little way above it. Stratus 
cloud running all round the horizon. 

On the 1st of December the Declinometer fluctuated 1^ On the 
20th the fluctuation amounted to 1^% the sky being cloudless^ but a 
deposition of crystals of ice on glass and rough metallic surfaces 
going on. On the 10th the fluctuations of the needle exceeded a 
degree. On the 18th it was as great. On the 26th it was 1^°. On 
other days it was generally below a degree, as may be observed by a 
reference to the table of variations of the Declinometer, the most 
remarkable movements only being pointed out in this summary. 

On the 4th January 1849 the Declin(Hneter fluctuated V. Np 
aurora was visible, a thin haze overspreading the sky in the evening. 
During the low temperatures of the 6 th and 7 th there was little 
fluctuation of the needle. On the 11th the movement of the card 
exceeded a degree, and in the evening sheets of auroral light, with 
considerable changes and flashes, overspread the sky. On the 16th 
the needle moved 2°. Only faint appearances of aurora were observed, 
and the sky was perfectly cloudless all day and in the evening. On 
the 25th the movements of the needle again exceeded a degree ; the 
sky was completely obscured. A fine snow fell in the evening, and 
no aurora was visible. This was one of a number of instances in 
which the needle was observed to be affected considerably when 
the sky was inclined to deposit a minute crystalline snow. 

The aurora was comparatively seldom seen in this month. It was 
noticed at the hours of observation, only on the 10th, 11th, 14th, 
15th, 16th, 17th, 19th, 20th, 22nd, 23rd, 24th, 27th, 28th, and 30th. 

February, 1829. — The aurora was visible at one or more hours on 
the 1st, 2nd, 10th, 11th, 12th, 13th, 16th, 17th, 19th, 20th, 2l8t, 
23rd, 24th, 25th, 26th, and 27th. 

On the 13th the movement of the Declinometer exceeded 1^ 
Mackarel sky, with sheets of auroral light. On the 20th the move- 
ment was 1^°, and there were considerable displays of auroral light 
at all the hours of observation in the evening. On the 21st, at 
3 A.M., the temperature of the air in the shade, when corrected for the 
error of the thermometer for the freezing point of mercury at —40'' 
Fahrenheit, was —56 * 7* Fahrenheit. At this time an ounce of nitric 
acid, which had been standing in a vial with a glass stopper in the 
open air all night, was fluid ; but at 5 A.M., when the temperatui*e of 
the air was — 56 '4^ it was solidly frozen. Sulphuric acid was also at 
the latter time frozen, and its upper part of an opake white colour. 
A bottle of creosote (4 oz.), which had been out of doors all day, 
began to show round opake balls at the bottom. At 4 P.Bf., the tempe- 
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rature of the air having then risen to —35*7° Fahrenheit, two or 
three round flat cakes existed at the sides also of the creosote 
bottle ; the rest of the fluid was transparent, but thicker than usuaL 
Each of the round patches was marked with concentric rings of a 
darker colour, like the frond of ulva pavonia^ or a section of maple 
wood. At 7 r.M. these cakes had augmented in size, and had a 
central point The appearances of the aurora this day are detailed 
in the term day observations. 

On the 22d February the fluctuation of the Declinometer amounted 
to 1^°, the sky being overcast most of the day and no auroral light 
visible. On the 23rd at 3 p.m. the phials of sulphuric and nitric 
acids and of creosote were wholly frozen, the temperature of the 
air being *-39'' Fahrenheit, and colder than it had been previously in 
the day. On the 27th the fluctuation of the Declinometer was 1^** 
and there were some curtain-shaped, arch-like displays of the 
aurora. 

March 1849. — The auroral light was visible on the 1st, 3rd, 6th, 
8th, llth, 12th, 14th, 15th, 17th, 18th, 19th, 20th, 2l6t, 22nd, 24th, 
25th, 26th, and 30th. 

The fluctuation of the Declinometer amounted to 1° on the 6th. 
The sky was wholly obscured most of the day, but in the evening 
there was an arc of aurora extending from the N.W. to the S.E. 
horizon, and passing about 50*" south of the zenith ; the sky then 
being almost cloudless and Venus shining most beautifully. On the 
18th the next fluctuation of the needle to the same extent was ob- 
served, the displays of aurora being very faint, and in the southern 
quarter of the sky. On the 19 th the Declinometer varied more than 
2°. At 9 P.M. an arch of the aurora sprang from the N.W. horizon, 
and, passing over the zenith, descended to the S.E. On the 20th the 
fluctuation was 1 i^ A cloudless sky with streams of auroral light 
and long fringes in the S.E. part of the sky. Also at 10 P.M. 
curtain-like expansions, rolling occasionally inwards like a scroll, and 
expanding again. 

On the 21st the fluctuation of the Declinometer at the hours was 
more than 1^^ The appearances of the aurora are detailed in the 
term day observations. On the 22nd the Declinometer varied more 
than 1 J% and a few patches of aurora early in the morning were all 
that were seen; the sky remaining perfectly cloudless the whole 
24 hours. On the 24th the Declinometer varied 2^ The sky was 
obscured wholly till 7 p.m., when it cleared up entirely, and as had 
been observed in such cases, the north end of the needle then 
moved more towards the east The displays of the aurora in the 
evening were faint. 
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April 1852. — From the extent of daylight in this month the 
aurora was seldom seen before 10 p.m., at which hour our obsenra- 
tions ceased for the day. It appeared, however, on the 4th, 8th, 13th, 
14th, 15th, 18th, and 21 st The Declination observed by eight sets 
of azimuths in the fore and afternoon of March 31st, was found to be 
50° 16' 52' 7" easterly, the Declinometer being 4*^ 22'. On the 16th 
the Declination was by the mean of six sets of azimuths, 51° 58' 52", 
the north end of the Declinometer having at the time a mean direction 
of 3° 37'. The needle fluctuated much during these observations. 
On the 2l8t the mean variation deduced from six sets of azimuths 
was 49° 54' 36" E., the mean direction of the north end of the Decli- 
nometer being 4° 25' The mean easterly variation by the three 
series was 50° 44' 14 ' 2", and the mean direction of the north end of 
the Declinometer during the observations for azimuth, 4° 04 ' 1'. 

On the 2nd of April the fluctuation of the Declinometer was 
2° 28', the sky being obscured the whole day, and no aurora visible. 
On the 3rd the fluctuation was 1J°, the sky continuing obscured, 
without aurora. On the 4th the sky was nearly cloudless the whole 
day ; only a faint arch of aurora at one time in the evening ; but the 
fluctuations of the needle were 3° 40' in the day. On the 6th the 
fluctuation of the Declinometer exceeded 1°. The sky, which was 
cloudless all day, was obscured after sunset On the 9th the Decli- 
nometer fluctuated 3^°. The sky was partially cloudy in the day, 
quite cloudless after sunset, and no aurora was seen. On the 10th 
the fluctuation exceeded 1°. The sky, as on the preceding day, being 
cloudless till 7 p.m. ; after which it was more or less cloudy, but no 
auroral light was seen. The red tints of the setting sun had scarcely 
departed entirely from the sky before 10 p.m., when our observations 
ceased. On the 14th, the Declinometer varied more than 1°. The 
sky was wholly cloudless till 10 p.m., when three-tenths of the vault 
was cloudy, and an auroral arch crossed the zenith, having a direction 
from N.W. to S.E. On the 16th the fluctuation of the needle ex- 
ceeded 1^°; the sky being almost wholly covered with clouds till 
10 P.M., when seven-tenths of it was cloudless ; no aurora was seen. 
On the 18th fluctuation to the extent of 1^° occurred. The sky 
was wholly cloudless, and a faint auroral arch was seen at 10 P.M. in 
the usual direction, or crossing the magnetic meridian at right 
angles. Daylight not wholly gone, and the red tints of the western 
sky extensive. 

On the 19th the Declinometer varied 1°. A cloudless sky, and 
no aurora. On the 20th the fluctuation was also about 1°, the sky 
being wholly covered with clouds till 10 p.m., when it cleared up, 
nine-tenths becoming blue, but no aurora was seen. On the 21st the 
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Declmometer varied 1 J**, and very suddenlj at 9 p.m., when the sky, 
after being quite cloudless, had become rapidly overspread. Some of 
the clouds resembled auroral arches ; but emitted no light, the day- 
light not having gone. At 10 p.m. auroral arches contended with 
the twilight, and half an hour later their peculiar light was more 
apparent. After this date no aurora was recorded, the daylight 
being too powerful for its display at 10 P.M. The degrees of the 
thermometer could be read in the open air by daylight between 
9 and 10 p.m. on the 23rd. The fluctuations of the Declinometer 
exceeded a degree on some of the subsequent days of the month, as 
may be perceived by a reference to the tables. 

On a review of the observations made during the seven months, 
many instances of the simultaneous occurrence of fluctuations of 
the needle with movements in the auroral light were noticed ; but 
there were also examples of fluctuations of the needle in the absence 
of the aurora, and very numerous ones of brilliant auroras accom- 
panied by a stationary or sluggish needle. I cannot therefore ven- 
ture to ascribe the movements of the needle in any case to those of 
the aurora, or to any particular direction of the beams and arches. 
I think, however, that the needle varied more frequently during the 
sudden formation of clouds than at other times ; and I am also in- 
clined to say that the formation of clouds often followed brilliant 
and active auroras. It is a popular belief in the fur districts that 
very fine displays of the aurora presage windy weather. 

With respect to sounds of the aurora, the belief prevails in the 
arctic regions that it is occasionally audible when very bright and 
active, at which times it is believed by the natives to be near the 
earth. Having witnessed the phenomena some thousands of times 
without hearing it, I have become sceptical of its even, producing 
sounds audible on the surface of the earth. The sounds it is said to 
cause are likened by many to the rustling of silk ; and I may observe 
that the curtain-like appearances and motions of the brightest 
auroras are likely to be associated with the remembrance of such 
sounds, and also that the formation of minute icy spiculse in very 
cold clear nights is accompanied by a crackling in the air. 
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FORT CONFIDENCE. 
Abstract of Hourly Observations in the month of October 1851. 
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FORT CONFIDENCE. 
Abstract of Hourly Obseryations in the month of October 1848. 



ftrom Standard Barometer, but not for temperature. 
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Abstract of Honxly Oboerrttdoiu in the months of November and December 1 848. 



OlTUTiine. 


BeksRW*! Barometer, corrected for capUlarity and memn d 


1. 


2. 


8. 


4. 


6. 


6. 


7. 


8. 


9. 


lO. 


11. 




Mm-. 


Mill*. 


Mi11*>. 


Mill-. 


Mm-. 


Mm-. 


Mill-. 


Mm-. 


Mill-. 


MiU-. 


Mill«- 




^. 


«« 


.- 


M 


788-69 


784-04 


738-79 


734-24 


734-09 


7S4-64 


754-69 




^- 


w 


mm 


mmm 


— 


•— 


43-54 


43-44 


44-09 


44- IS 


44*<»a 




»- 


•- 


mm 


— 


•— 


.• 


41-89 


42-29 


42-09 


41-28 


4<i'94 




w 


•— 


.-. 


~. 


.1. 


.. 


44-39 


45-14 


46-44 


48-84 


47-54 




— 


— 


•— 


-« 


— 


.— 


53-94 


64-74 


64*79 


55-04 


55-»* 




•— 


»- 


.- 


«. 


68-64 


.. 


6519 


64-84 


64-64 


64-04 


64-W 




*> 


— 


— 


mm. 


— 


— 


45-09 


45-89 


45-59 


46-44 


4619 




» 


*— 


.— 


mm. 


_ 


— 


~- 


36-09 


36-34 


85-80 


»3-5y 




— 


•- 


•— 


mm 


^- 


~. 


82-44 


8314 


88-19 


S3-19 


33-W 


10 


»> 


^- 


•— 


m^ 


~. 


86-34 


87-89 


87-49 


88-01 


88-62 


S8'52 


U 


^- 


— 


«. 


~. 


— 


40-97 


41-12 


41-06 


41-48 


41 00 


42* li 


IS 


— 


m^ 


— ■ 


^- 


— 


— 


28*82 


28-82 


28-44 


27-W 


27-19 


IS 


— 


— 


~- 


.~ 


28-69 


29-64 


29-87 


80-49 


81-89 


31-96 


82-*» 


14 


— 


..• 


»— 


•— 


— 


85-86 


86-34 


8709 


87-84 


88-59 


S8'tW 


16 


— 


•— 


V 


.» 


.— 


... 


42-74 


43-59 


43*56 


4.1-04 


431^ 


16 


— 


•— 


— 


— 


28*89 


28-64 


28-16 


27-84 


25-86 


26-19 


24-£2 


17 


•- 


— 


•». 


». 


25-84 


~- 


26-89 


27-92 


27-92 


28-46 


2K-,< 


18 


— 


— 


— 


•— 


26-64 


26-89 


2i>-89 


26*19 


2614 


25-84 


25*541 


19 


— 


«i- 


.• 


^m 


■m- 


m— 


22-59 


23*71 


24-14 


24-69 


S4-9C 


20 


— 


*^ 


— 


mm 


mm. 


.- 


27-92 


28-94 


28-99 


2904 


29-01 


21 


.^ 


— . 


.— 


^^ 


m— 


25-64 


26*24 


2619 


25-86 


26-09 


ai5-W . 


8S 


— 


^ 


... 


^- 


— 


~- 


26-59 


28-29 


27*79 


28-84 


27-79 I 


88 


•>. 


— 


.. 


^^ 


... 


~- 


82-79 


82*91 


83*64 


88-69 


33-77 


24 


— 


— 


.~ 


— 


.- 


40-29 


40-92 


41-33 


41-84 


41-89 


42-29 


25 


74£'e7 


742-89 


742-44 


7tt-12 


48-09 


41-69 


41*69 


41-91 


41-49 


42-07 


40-79 


26 


—^ 


— 


-« 


.i^ 


.« 


.~ 


— 


40-10 


41-94 


41-59 


41-96 


27 


— 


-^ 


— 


mm 


— 


^- 


40-14 


89-82 


39-76 


89-84 


89-72 


28 


»- 


-i* 


.— 


... 


.— 


«- 


81-44 


32*Oi 


31-99 


32-04 


82-16 


29 


•- 


— 


— 


.— 


— 


~. 


34-14 


35-84 


86-24 


36-09 


37-ur ; 


80 


— 


— 


— 


"- 


— 


85-14 


84*94 


85*84 


36-44 


36-09 


86-49 j 


HeAD > 
XflUmetresi 


748-97 


742-89 


742*44 


742-10 


784-41 


785-86 


735-93 


786*53 


736*68 


786-79 


736-77 


InohM 


29*261 


29*846 


29*280 


29-217 


28-914 


28-971 


28-974 


28-998 


29-004 


29-008 


29-W.7 i 


ftnr 88»Falir.} 


- 


- 


- 


- 


- 


28-988 


28*940 


28*954 


28*967 


28*961 


28-900 i 


OsQUlAtion 


— 


— 


— 


— 


— 


0000 


0-002 


0*016 


0-019 


0-023 


0-02S 




In. 


In. 


In. 


In. 


In. 


In. 


In. 


In. 


In. 


In. 


In. 1 




^- 






... 


-. 




29-819 


29*822 


29*316 


29-856 


29-371 3 




•— 


... 


.. 


mm. 


.— 


29-677 


•569 


*587 


•606 


•625 


•5Sr» 




»- 


_ 




mm. 


.. 




•687 


•684 


•678 


•688 


•691 




»« 


.^ 


^m 


... 


... 


N552 


•576 


•5*4 


•631 


*626 


•63* 




... 


_ 


m.m 


.. 


_ 


•840 


•824 


•312 


•820 


•816 


-301 




•— 


^^ 


_ 


_ 


.. 


•240 


-265 


-268 -290 


•807 


•320 




m^ 


«. 


... 


.•. 


.— 




'463 


-468 *452 


•446 


*424 




V 


.M 


... 


.. 


~. 


.. 


•136 


*132 -126 


•120 


*1S7 




M. 


... 


~. 


m^ 


.-> 


_ 


•250 


•198 


-202 


•214 


•213 


10 


•» 


_ 


... 


.mm 


— . 


•190 


•192 


•181 


-m 


•167 


•161 


11 


*— 


_ 


.. 


... 


28*956 


aB-989 


28*981 


28*960 


28-947 


28-959 


©•96Si ft 


18 


M. 


» 


... 


». 


.^ 


•892 


•887 


•879 


•888 


•861 


•849 


18 


^- 


.. 


... 


... 


.. 


*678 


•686 


•680 


•T02 


•691 


•698' 


14 


.mm. 


.. 


. ^m 


... 


.— 


•905 


•907 


•952 


-922 


-983 


-^.SSi 


16 


m— 


.. 


m^ 


... 


.~ 




*761 


•735 


•739 


•741 


-753 


is 


w 


mm 


^- 


M. 


— 


.» 


•487 


•401 


•470 


•459 


•4S«I 


17 


•- 


— > 


... 


m^ 


— 


-801 


*822 


•840 


•863 


•877 


•912 


18 


*— 


... 


W. 


•.. 


29*250 


29-217 


29-246 


29*250 


29-268 


29^288 


29-271 2? 


10 


»- 


■» 


»• 


— . 


— 


•827 


-179 


-178 


•149 


•107 


•U93 


20 


». 


«. 


^- 


m^ 


.— 




28*357 


28-351 


28-339 


28-341 


28-343 i^ 


tt 


29*016 


29*089 


29-041 


29*069 


29*107 


a07 


29*108 


29-091 


29-091 


29-066 


29 053 i* 


22 


»- 






m^ 


— 


— 


26*568 


28-660 


28 •661 


28*546 


S8-5W & 


28 


.1.. 


.. 


.. 


•. 


... 


.. 


-843 


-841 


•860 


•845 


•856 ' 


9i 


». 


«. 


m^ 


•.. 


— 


». 


•922 


•916 


•931 


•920 


•865 " 


26 


»> 


». 


» 


.— 


— 


m^ 


•81C 


•801 


•778 


•784 


•771 " 


26 


». 


.. 


.M 


». 


— 


m^ 


-561 


•505 


•520 


•601 


•606 


27 


■— 


«« 


V. 


». 


— 


.- 


•517 


•517 


•604 


•628 


•514 


28 


^ 


-. 


_ 


mm. 


— 


.— 


•296 


-284 


•277 


*258 


•252 • 


29 


Mi. 


.« 


mm 


MB 


— 


... 


•597 


•620 


•642 


•662 


'7S2 J 


80 


~- 


.« 


... 


.« 


— 


.— 


29*861 


29-359 


29-395 


29-420 


28-460 29' 


81 


— 


— 


— 


— - 


— 


— 


*408 


-333 


•406 


-894 


•418; • 


Xettis 


29-015 


29-089 


89*041 


29-069 


20-104 


29-136 


29-008 


28*993 


28-999 


28-997 


28-997 «* 


Diurnal 1 
OidUAtlonaj 


- 


- 


- 


- 


- 


- 


0*006 


O'OOO 


0-006 


0004 


0-004 0' 


Deloros'B') 
























Bvometerf 


». 


... 


.M 


*. 


... 


4 T 


786^61 


786^A 


786-60 


786-61 


786-51 7S< 


MillfanetNsJ 












■ - 1 


1 









Lowos^ 8flf SUffonlielt^ 88*488 Inohes. 



owest. 8f> VUffenhelt. S8-2BS InehOL 
The Barometer in EnffUah measure is red' 



HETBOROLOQICAL OBSERTATIONS. 



355 



FOHT Co2nnDE5CE — contimud. 
Abstract of Hourly Obseryations in the months of NoTember and December 1648- 
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m^ 


89-90 


33-59 


88*64 


34-04 


84*44 




84*44 


36-80 


84*94 


85*89 


786*19 


.— 


». 


88*97 


38-99 


88*54 


39*09 


30-99 


40*04 


40*09 


40-04 


40*19 


40*84 


40*34 


740-54 


m^ 


8907 


41-89 


41 19 


41*19 


41*04 


40*TB4 


89-89 


89-44 


88-74 


88*14 


87*40 


mmm 


»— 


40*60 


27-09 


87*17 


27 09 


26*69 


27*67 


26-86 


20-92 


86*59 


86*64 




... 


... 


23*68 


S3-86 


84-04 


83-99 


84*09 


34-02 


84*34 


84-70 


84-63 


33*84 


~. 


.^ 


>.. 


82*68 


8919 


40*54 


42-09 


42*^1 


42-66 


43-12 


43*66 


43*85 


43*62 


4414 


m.m 


... 


40-47 


— ~ 


48*09 


42-19 


42-19 


40*86 


89-49 


88-72 


88*69 


87*44 




» 


mm. 


41^51 


22-64 


22*26 


20-96 


19*78 


19*69 


19-86 


19-14 


19*84 


19-92 


— 


..- 


— 


28*27 


29-89 


80*39 


30-39 


30-76 


30*16 


80*79 


80*94 


30*29 


80*29 


89-66 


»— 


.— 


29*80 


24*99 


24*69 


23-84 


24*44 


23-84 


23-84 


28*94 


23-64 


23*44 


>~ 


~.' 


•.. 


2601 


25-99 


26-14 


26*94 


27*69 


27*89 


26*80 


27-84 


27-04 


28-10 


.. 


.. 


.• 


26-00 


28-75 


28-69 


28*84 


29*14 


2S-89 


28;74 


28*34 


28*44 


28*59 


m^ 


— 


•~ 


28*76 


25*48 


26-09 


24*44 


24*99 


24*89 


29*04 


24-49 


24*64 


24*89 


... 


•— 


... 


26*87 


27*74 


28-59 


28*74 


28-89 


29-04 


29-09 


29-44 


20-44 


-^ 


.— 


— 


88*44 


34*44 


84*49 


36*06 


36-43 


36-78 


86*84 


87*04 


87-06 


87-40 


— 


— 


..> 


84*00 


42*89 


42*40 


42*89 


48-02 


43*19 


42*73 


42-72 


42-75 


42-69 


42*89 


41*96 


42*47 


42-82 


41*81 


41-44 


40*89 


40*09 


41*24 


41*24 


41-19 


41*14 


40*79 


— 


— 


— . 


41*68 


41*82 


41-79 


22*09 


42*19 


42*84 


42*79 


42*19 


42*36 


42*10 


42*69 


43*04 


~. 


42*10 


88*72 


87-M 


87-84 


86*89 


36-44 


86*34 


85-69 


85*49 


84-24 


.— 


^- 


>.- 


87*88 


31-79 


82-04 


82-24 


31*99 


82-64 


82*10 


82-89 


88*04 


81*79 


mmm 


•i— 


>.- 


82*16 


87*44 


86-64 


36*86 


36*79 


87*24 


87*04 


86-53 


87-19 


87*19 


i— 


.~ 


^- 


86-65 


87*89 


88-79 


38-76 


89-37 


39*94 


40*64 


40*40 


40-44 
787-22 


41*48 


— 


— 


— 


38*07 


786*63 


736-94 


736*89 


786*99 


787*01 


786*88 


786-78 


787*18 


789*06 


741*84 


741*78 


78«'86 


29*002 


'29-014 


29*012 


20*016 


29*017 


20-011 


29-005 


29*025 


29*028 


29*198 


29-207 


29^204 


20^011 


28*951 


2S-961 


28-969 


28-960 


28*968 


28*963 


28*948 


28*978 


28*909 


- 


~ 


- 


28-961 


0*013 


0-023 


0021 


0*022 


0-025 


0-015 


0010 


0*083 


0*031 


— 


~ 


— 


0-014 


In. 


. In. 


In. 


In. 


In. 


In. 


In. 


In. 


In. 


In. 


In. 


In. 


In. 


29-417 


29-426 


29-420 


29*487 


29*440 


29*466 


29-469 


29*491 


29*486 


29^611 






29*421 


-680 


' -621 


•682 


*627 


•607 


•610 


-609 


•610 


*eo4 


.— 


— 


... 


•667 


•690 


•679 


•676 


•664 


•632 


•627 


*611 


•609 


•617 


— 


— 


» 


•664 


-630 


-686 


•689 


•627 


•626 


•606 


•509 


•508 


•487 


— 


~. 


mmm 


•620 


•287 


-271 


•260 


•238 


•220 


•216 


•201 


•203 


•191 


m^ 


— « 


•» 


•269 


•860 


•381 


•887 


•411 


•429 


•488 


•466 


•648 


•667 


■i. 


mmm 


■i. 


•875 


•418 


•807 


•871 


•851 


•328 


•298 


•270 


•256 


•238 


— 


.» 


*.. 


*878 


•188 


•141 


•189 


-160 


•166 


•102 


•176 


•166 


•168 


-.> 


— 


.— 


•142 


•218 


•209 


•218 


•228 


•288 


•228 


•217 


•228 


•226 


^.m 


m^ 


«. 


•219 


•144 


•128 


'108 


•097 


•091 


•088 


•051 


•048 


•028 


»-> 


m— 


»• 


•125 


28-901 


28-974 


•Oil 


23*984 


28*968 


28*975 


28*998 


28-988 


28-988 


— 


mmm 


.— 


28*871 


•829 


•884 


28*799 


•791 


•784 


*788 


•778 


•756 


•761 


■.> 


— 


mm 


•880 


•707 


•716 


•754 


•785 


•766 


•772 


•778 


•794 


•821 


.. 


«i. 


,mm 


'780 


•938 


•92S 


•924 


•920 


•910 


•918 


-907 


•894 


•879 


— . 


.1.. 


■~ 


-816 


•705 


•714 


•720 


•711 


•716 


•716 


•709 


•691 


•671 


_^ 


— 


•718 


•408 


•604 


•626 


•628 


•545 


•566 


•676 


•593 


•608 


28-641 


— . 


... 


•088 


•906 


•975 


29-007 


29-029 


29*060 


29*077 


29*091 


29*107 


29-112 


29123 


•— 


-.. 


•976 


29*270 


29-290 


•801 


•292 


•298 


•288 


•294 


•291 


•288 


•275 


—m 


mm 


89*874 


•o« 


•038 


28088 


28-987 


28*970 


28*905 


28*853 


28-803 


88-760 




— 


— 


•887 


28*377 


28*405 


•454 


•500 


•578 


*667 


•723 


'777 


•824 


28-870 


28-988 


28-800 


86*068 


•99$ 


•968 


•036 


•906 


•865 


*e50 


•800 


•777 


•760 


•724 


•708 


•600 


•816 


•676 


•698 


•601 


'627 


•670 


*e77 


•721 


•703 


•721 




~. 


.1.* 


•817 


•856 


•861 


•868 


•856 


•844 


•866 


•857 


•858 


•858 


— 


m^ 


■» 


•804 


•OTl 


•942 


•947 


•951 


•969 


•960 


•942 


-089 


•931 


— 


•— 


•— 


•888 


•724 


•786 


•721 


•703 


•693 


•679 


•665 


*646 


•631 


•622 


»• 


mmm 


'S? 


•483 


•467 


•458 


•457 


•461 


•455 


•448 


*448 


•448 


— 


— • 


mm 


•181 


•581 


•643 


'632 


•530 


*688 


•542 


•688 


•618 


•401 


•604 


— 


— 


•886 


•»I9 


•270 


•281 


•277 


*304 


•828 


*354 


*3fl2 


-387 


•409 


•— 


— 


•804 


•767 


•789 


'802 


•839 


•872 


•918 


•962 


•981 


29-108 


29*040 


«» 


«> 


•817 


29-4J<0 


29-601 


29*610 


20-522 


29*526 


29-647 


29-643 


29-655 


-652 


•541 


— 


— 


80*468 


•861 


•800 


•818 


•846 


•825 


•816 


•816 


•804 


*806 


'260 


— 


— 


*848 


29-000 


29006 


20*008 


29-007 


29*010 


29*011 


29*013 


29-014 


29016 


28*969 


88-810 


88*809 


88*008 


Q-OIS 


0*018 


0*016 


0'014 


0-017 


0-018 


0^080 


0*021 


0*028 


- 


— 


- 


0*012 


786-76 


786-75 


786*80 


786'7» 


786*85 


786-87 


786*93 


786*06 


787'00 


- 


- 


- 


786*88 



Hirfittt,88jn.^Bang«.l*| 
to m temperatiird of 88" Fluhreaheii. 



Blgheit, 88*088 inohes. Bame^VMOiiMbei. 
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S56 METSOBOLOOIGAL OBSSBTATIONft. 


1 


CiTilTime. 


Dolcroa'i Barometer, reduoed (o Engliah measure, aad corrected for deriation firom the Stuibri 


1, 


8. 


S. 


4. 


5. 


6. 


7. 


8. 


9. 


10. 


11. 


1 


1 
t 
S 
4 
6 
• 
7 
8 

e 

10 

11 
u 

IS 
14 
16 
16 
17 
18 
19 
90 
21 
» 
2S 
M 
96 
86 

» 
80 
81 


In. 

88^ 
80^66 


In. 

88^ 
89^84 


In. 
29^18 

28^87 
89*810 


In. 

88l8S 
-841 

89^19 
88^85 


In. 
89*336 

89-468 

28^006 
•901 

29^ 
28^ 
83*984 


In. 

28-829 

29-363 

-708 

-806 

•481 

28^ 
29-486 

28^7 
•916 

29-233 

28^ 

•951 

"^9 


In. 

89*160 

28-731 

-863 

89*373 

•715 

•813 

•838 

•436 

•no 

•060 

•282 

•018 

28*432 

^17 
29-514 

•ei8 

•208 
•413 

28-795 
-624 
•942 

29-021 
-109 
-245 

28*930 
-881 

29-475 

28-914 
•790 
•70S 


In. 

29168 

28-798 
•873 

29-394 
•733 
•821 
•819 
•420 
•084 
•076 
•213 

28-963 
-463 
-978 
•937 

29*620 
•621 
•201 
•425 

28^800 
•501 
•977 

29*018 
•170 
•263 

28^907 
•937 

29-480 

88-884 
•796 
•736 


In. 

29*166 

286W 
•903 

29-413 
•758 
•8S1 
'817 
•400 
•108 
•078 

29-253 

28-923 
•403 
•963 
•988 

29-684 
•003 
•223 
•433 

28-859 
•477 
•980 

29-048 
-186 
-247 

23*885 

29*019 
-460 

28-867 
•820 
•704 


In. 

29-151 

88*663 
-908 

80*412 
•758 
•840 
•795 
•865 
•176 
•097 
•247 

28*868 
•587 
'968 
•978 

89-070 
•584 
•201 
•421 

28*901 
•4.^9 

29*007 
•045 
•188 
•258 

28-88S 

29*000 
•443 

23-820 
•837 
•775 


In. 
29* 1» 

28-651 
•98» 

29-483 
•810 
•8S7 

-364 
•108 
•125 
•246 

28-800 
•641 
•929 

29-002 
•569 
-581 
•184 
•409 

SS-033 
•443 

20-083 
•063 
•185 
•i*6 

^•853 

29*063 
-424 

28-7n 
•835 
•787 


It 

»■]* 

•:?. 
•ss* 

•7jp 
•» 
•IS 
•1*5 

»•« 

•>: 

•P" 
-H 
•W. 

•43« 

■iC 

2»l*f 

•41- 

*S*T*^ 

7*»-l 


Mmiib 


88-884 


88*936 


29-037 


28-809 , 89-045 


29184 


29-129 


29-128 


29*135 


29-139 


29-140 


Diurnal \ 
OMallations) 


- 


- 


- 


- 


— 


- 


0^001 


0-000 


0-007 


0011 


0-012 


HUlimetres 


— 




— 


- I - 


— 


739-88 


739*85 


740-02 


740*13 


740-15 


1 

8 

S 

4 

6 

6 

7 

8 

9 

10 

11 

18 

IS 

14 

16 

16 

17 

18 

19 

80 

81 

88 

88 

81 

86 

86 

87 

88 


29^43 
9^ 


20-155 
9^4 


28*996 

9186 
9^78 


28^12 

9^ 

9*016 

9-178 
9-59S 


23-987 

9*127 

8-908 
9-i^t 
8*760 

9*823 
9-528 

9-022 
8-816 
9^88 

9-600 


29-076 
8-8W 
8-991 
8-831 
9-130 
8-1109 
9*228 
8-771 
8-907 
9-262 

9^17 
9-521 
9'3S1 
9-1G3 
9- 190 
9042 

8-805 
9-010 
9-189 
9-428 
9-551 
9-600 

9^21 
9-441 
9-488 


29*006 
8-835 
8-989 
8-824 
9-108 
8-905 
9-199 
8-768 
8-961 
9-256 
9-376 
9-580 
9-489 
9-352 
9-191 
9-160 
9- 056 
8-840 
8*808 
9014 
9-197 
9-424 
9*460 
9-635 
9-536 
9-649 
9-«» 
9-470 


29-079 
8-828 
8-989 
8-813 
9-000 
8*903 
9*208 
8-798 
8-972 
9*281 
9-895 
9-597 
9-478 
9-350 
9-204 
9*125 
9-055 
8-859 
8-807 
9-0-24 
9*206 
9-436 
9*455 
9-636 
9*530 
9-657 
9-443 
9-453 


29-101 
8-827 
8-958 
8-844 
9-109 
8-923 
9-188 
8-816 
8*943 
9-278 
9-421 
9-606 
9*458 
9-348 
9-250 
9-104 
9-077 
8*858 
8-825 
9-ft» 
9-215 
9-454 
9-465 
9-630 
9-496 
9-679 
9^443 
9-462 


29-090 
8*824 
8-937 
8-867 
9-093 
8*954 
0*134 
8-819 
9-015 
9 286 
9-44.-J 
9-605 
9-438 
9-329 
9-279 
9-OSC 
9-065 
8*854 
8-779 
9039 
9*236 
9*471 
9*401 
9-636 
9-513 
9-655 
9-406 
9*447 


29-098 
8*831 
8*929 

8-aso 

9*096 

8*966 

9-144 

8*S3» 

9-022 

9-302 

9*456 

9-609 

9-4S8 

9-291 

9*295 

9*026 

9*0i52 

8*81» 

8*S51 I 

9*008 

9*223 ' 

9*474 

9-453 

9*«447 

9*512 1 

9-663 

9*457 

9-423 ' 


f9-r 
^•. 

9 1 

!*-• 

9-1 

9 

9- 

9 

9 

^ 

9 

S' 

9 

S- 

s- 

• 1 


Mettis 


89*340 


29-351 


2a*2S5 


29-228 


29' 163 


29-202 


29-200 


29-201 


29*203 


29*208 


29-207 1 


s 


Diurnal ^ 
Oidllations) 


- 


- 


- 


- 


- 


0-002 


0*000 


0-001 


0-008 


0*008 


0*007 

1 


MilUmetni 


— 


— 


— 


— 


_. 


— 


— 


— 


— 


— 


- 





Lowei« at 820 Fahrenheit, 88'888 inches. Highest, 89*900 inches. 
Lowest at 38* Fahrenheit, 88*080 hichM. Highest. 83*079 inches. 



METEOROLOGICAL OBSEBVATIOK8. 
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Fort Confidencb— eemltiiiiett 
Abstract of Hourly Obserrations made during the months of January and February 1 849. 



Barometer of Belcros, and the Obserratoty at Paris, for aqiillarity, and reduced to tempersture 82? Fahrenheit. 1 


1. 


2. 


S. 


4. 


6. 


6. 


7. 


8. 


9. 


10. 


11. 


MUnt.l 


Meant. 


111. 


In. 


In. 


In. 


In. 


In, 


In. 


In. 


In. 


In. 


In. 


In. 


In. 


29127 


29-180 


29-109 


29*098 


29-103 


29' 103 


29*093 


29*050 


29-015 


29*000 


29-960 


28-962 


89^004 


28*645 


28-667 


2H*ft46 


28*634 


2S-631 


28-042 


28*651 


23*647 


28-657 


28*640 


_ 


— 


28^608 


290U 


29-043 


29-059 


29* 100 


2.)*119 


29155 


29-168 


29*201 


29-221 


29*248 


— 


— 


89-048 


'462 


-473 


-489 


-494 


-490 


•619 


-528 


-539 


•557 


-559 


— 


— 


•468 


•70B 


-760 


•767 


•778 


-778 


•769 


-786 


-791 


•780 


•786 


— 


— 


•798 


-863 


-888 


•883 


•877 


-874 


•803 


-888 


-900 


•894 


•896 


— 


— 


•862 


•7«» 


-752 


•756 


-747 


•784 


•708 


-092 


-687 


•670 


•665 


— 


»« 


•768 


•276 


-238 


•217 


-187 


•171 


•155 


-144 


•131 


•122 


•104 


— 


— 


•285 


•106 


•096 


•099 


'108 


•108 


•116 


•106 


•114 


•114 


•118 


— 


— . 


•118 


•174 


•174 


•191 


•201 


•222 


•225 


-222 


•229 


•224 


•225 


— 


•• 


•168 


•841 


•239 


228 


•280 


29-242 


-254 


-274 


•283 


•277 


•268 


29-257 


— • 


•848 


28-707 


28^668 


28-622 


2S'588 


28-521 


28-502 


28-490 


28-460 


2S-470 


28^471 


— 


»• 


88^67B 


•761 


•743 


-822 


-882 


-886 


•921 


-977 


-991 


29-014 


29-018 


— 


— 


•766 


•873 


-861 


•829 


•827 


-799 


-792 


•752 


-750 


28-758 


28-749 


— 


m^ 


•860 


29-079 


29*098 


29^2S2 


29^246 


29-190 


29*205 


20-213 


20-228 


29*263 


29-284 


m^ 


»• 


89*017 


•5»i 


601 


•606 


•620 


-636 


-046 


•652 


-653 


*658 


•670 


— • 


mmm 


•687 


•Ml 


-523 


•617 


•402 


-461 


•420 


•397 


-403 


-886 


•892 


— 


— • 


•610 


•168 


•170 


-163 


•182 


•184 


•197 


•196 


-228 


-245 


•206 


— 


•— 


•199 


•400 


•382 


-383 


•819 


•308 


•234 


•189 


-161 


•118 


•061 


-.- 


— 


•818 


2S-998 


-012 


•032 


•OSS 


-030 


-022 


•016 


23-991 


28-971 


— . 


— 


.~ 


88^966 


•429 


28-412 


28*407 


2S-4<0 


28-406 


28-399 


28*888 


-892 


-407 


28^426 


28-469 


28-608 


•460 


29074 


29-063 


29-075 


29*060 


29*077 


29-(J68 


29*081 


29*063 


29*029 


29-010 


29-013 


29-054 


•975 


•068 


-069 


•076 


-080 


-007 


-096 


•109 


-121 


•104 


•108 




— « 


89*073 


•m 


-183 


•176 


•168 


•160 


•140 


•151 


•166 


•142 


•148 


•164 


•167 


•167 


•259 


•227 


-222 


•217 


•214 


•184 


*185 


•151 


•138 


— 


— 




•216 


28-819 


28*790 


28-775 


28*762 


28-747 


28-729 


28*712 


28*702 


28*711 


28-701 


— 


»- 


88^797 


29-199 


29-233 


29-271 


29*293 


20-831 


29*857 


29*877 


29*401 


29*410 


29*414 


— 


.. 


89-140 


•407 


•406 


-883 


-880 


-848 


•824 


•296 


-271 


•260 


•223 


— 


»— 


•875 


28-722 


28-714 


2$-681 


28*653 


28-641 


28^640 


28^663 


28*626 


29-621 


28^638 


.. 


» 


88-751 


•845 


-848 


-856 


-852 


-850 


•828 


•808 


-806 


•784 


^« 


•>. 


_ 


•886 


•866 


•870 


-878 


-888 


-910 


•919 


•928 


•950 


•966 


•976 


— 


— 


•849 


29^14S 


29139 


29144 


29-140 


29-138 


29-184 


29-183 


29^181 


29*129 


29-145 


28*967 


28-919 


89-180 


0014 


0011 


0-016 


0*012 


0*010 


0*006 


0*006 


0008 


0-001 


0*017 


- 


- 


9-009 


740-20 


74013 


710*25 


740-16 


74010 


740*00 


739-98 


789^98 


730*88 


740-27 


— 


— 


7S9^90 


20-111 


89105 


29*098 


29*099 


29-078 


29057 


29-080 


29^028 


29*006 


29-009 


_ 


_ 


89-978 


8-858 


8^8eo 


8-867 


8-881 


8-889 


8-915 


8-911 


8-981 


8*919 


8-958 


_ 


_ 


88*878 


8*906 


8*916 


8*889 


8-869 


8*852 


8-839 


8*829 


8-828 


8*797 


8-805 


m^ 


— 


88*908 


8*913 


8*938 


8*961 


8-968 


9-000 


9023 


9*010 


9-031 


9*052 


9-061 


_ 


.. 


88^989 


9-053 


9>051 


9-029 


9-013 


9-017 


9-001 


8*08S 


8-969 


8*954 


8-987 


— 


•• 


89^046 


9-003 


9-034 


9*056 


9079 


9-106 


9144 


9*167 


9-179 


9-191 


9-199 


_ 


.. 


89^0n 


9-047 


9-034 


8*988 


8-972 


8*913 


8-869 


8*826 


8-882 


8-801 


8-761 


28-748 


— > 


89^0ll 


8^854 


8-873 


8-875 


8*877 


8*886 


8-887 


8-892 


8-806 


8-809 


8-913 




». 


88^847 


9*063 


9061 


9-066 


9*078 


9110 


9-106 


9-123 


9-139 


9181 


9-176 


m^ 


— 


89*069 


9-S02 


9-039 


9-312 


9-306 


9-818 


9*823 


9-308 


9-808 


9-308 


9-801 


_ 


.« 


89-296 


9-477 


9-491 


9-501 


9*525 


9-527 


9-536 


9*536 


9*552 


9-562 


9-650 


•• 


». 


89-468 


9-608 


9-619 


9-600 


9-608 


9*027 


9-65U 


9*615 


9-616 


9*608 


9-611 


.i* 


m^ 


89-618 


9-408 


9-406 


9-401 


9*399 


9-411 


9-879 


9*378 


9-862 


9-884 


9-886 


.« 


.. 


89-488 


9-307 


9^311 


9-292 


9*293 


9-282 


9-252 


9-254 


9-242 


9-212 


9-190 


.« 


.» 


89*894 


9*323 


9*314 


9-842 


9^860 


9*857 


9-340 


9*346 


9-368 


9*358 


9-819 


.. 


.^ 


89-801 


8*966 


8-936 


8-896 


8*868 


8-913 


9-006 


9-024 


9-050 


9*101 


9*100 


•• 


.. 


89*031 


9*048 


9-068 


9-061 


9^066 


9*069 


9*064 


9088 


9-010 


8-076 


8-968 


.. 


«. 


89*087 


8-789 


8-759 


8*736 


8-721 


8*712 


8-694 


8-680 


8-686 


8-691 


8-686 


_ 


»« 


88*761 


8*855 


8*861 


8-876 


8-870 


8*894 


8*890 


8-897 


8-921 


8-930 


8*936 


_ 


.. 


88*868 


9*066 


9-062 


9*063 


9076 


9-098 


9*099 


9-117 


9-116 


9-115 


9-113 


29-126 


29^185 


89*078 


9*234 


9-241 


9*238 


9-253 


9*263 


9-282 


9*297 


9-304 


9-303 


9-314 


9-836 


9*886 


80*840 


9*404 


9*506 


9-505 


9-506 


9*505 


9*509 


9*512 


9*518 


9-510 


9-510 






89*466 


9*439 


9*444 


9-453 


9-446 


9*460 


9*467 


0*473 


9*490 


9*491 


0*498 


9-615 


9^684 


89*478 


9*6.>a 


9-651 


9-606 


9*646 


9*686 


9*632 


9-C27 


9-616 


9*609 


9*6t>9 






89^617 


9*608 


9-509 


9-409 


9-505 


9-501 


9-502 


9*615 


9*524 


9-524 


9*633 


«. 


_ 


89*613 


9*652 


9-6<6 


9-620 


9-600 


9*698 


9-561 


9*647 


9-622 


9*617 


9-474 


«. 


_ 


89*607 


9*480 


9-485 


9-601 


9*495 


9-483 


9*429 


9-582 


9*633 


9*541 


9-647 


9-656 


^. 


89*490 


9*433 


9-429 


9-413 


9-418 


9*450 


9*400 


9*398 


9-S77 


9*369 


9-881 




— 


89*485 


29-204 


29-211 


29-206 


29-208 


29*211 


29-209 


29*210 


29*213 


29*212 


29-200 


29*265 


29-842 


29*210 


0-004 


0011 


0-006 


0008 


0-011 


0-000 


0*010 


0*013 


0012 


0*009 


-" 


— 


00«7 



Range, 1*618 inehes. 
Baoge^ 0*908 tnehei. 
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UKSEOaOLOQlOMJL OBSBBYATlONft. 



Abitract of Hioiiily Obaemtioiit in the months of March and April 1849. 



Delcros'i Barometer, oorrected for capillarity and Mean deviil 



CiTilTfme. 



7. 



lA. 



11. 



N« 



1 

1 

$ 

4 



6 

7 

8 

ft 

10 

11 

18 

IS 

14 

18 

18 

17 

18 

1ft 

80 

21 

28 

88 

84 

8S 

86 

27 

88 

29 

80 

81 



MiU*. 



Mfll". 



Mm*>. 



Mill". 



Mill" 



738-84 
87*14 



788*94 
87-14 



784*12 
86*96 



788*88 
86*89 



738*09 
86*84 



MiU-. 
744*14 
89*79 
84*39 
27-76 
22'89 
23-64 
82*02 
41*64 
4509 
48-16 
46*80 
62*74 
6007 
41-64 
24*84 
25*24 
26'58 
40-89 
89-24 
30-32 
38-77 
87-84 
38*14 
88-40 
86-80 
35*09 
88*58 
88*29 



85*90 
87*96 



MiU-. 
744*84 
89-84 
83*40 
87-49 
22*64 
2414 
33-24 
41-84 
45*34 
48-99 
47*04 
68-84 
61*39 
48-86 
84*99 
26-19 
27*84 
42*54 
89*89 
81*04 
83-84 
87-04 
89*84 
89*<44 
88*04 
35*44 
84*54 
89*94 



87*14 
88*19 



Mm- 

744-88 
39-60 
34-06 
8814 
23-44 
84-89 
33-09 
42*84 
4616 
43-44 
48*74 
63*64 
61*09 
41-79 
84-94 
85*54 
28*19 
42*74 
39-99 
30-94 
85-34 
87-84 
40-29 
89-89 
87-69 
35-84 
84-89 
39-84 



87*79 
8914 



MUl- 
744-89 
88-94 
33-96 
2704 
23*14 
25*09 
34-20 
43-19 
45-50 
48-79 
4004 
54*04 
60-70 
40-49 
26-14 
26*86 
28-34 
42*84 
39-64 
30-64 
84'ft4 
87*84 
40*19 
89*64 
87-24 
85*44 
34-94 

84-97 

87*84 
88-49 



Mill-. 
744-49 
88-84 
84*00 
86 04 
23*14 
26*64 
84*84 
43*89 
45*94 
48-14 
49*40 
54*34 
60*74 
40-84 
25-14 
25*10 
29*04 
48*60 
89-64 
80*69 
85-64 
87-84 
40*88 
40*04 
87*89 
85-64 
35-89 

84^59 
88*14 
88*44 



Mill-. 
744-34 
89-04 
8409 
25-69 
£8-14 
25*84 
35*29 
44-68 
46*64 
48*76 
60-80 
64-34 
60*38 
80*84 
86*60 
85-84 
80-94 
43*09 
89-19 
80-84 
85-64 
87-84 
40-84 
8084 
87*86 
86*04 
85-84 

38-79 
88*64 
87*94 



Millimetres 



785*40 



735 54 



735-64 



735*86 



735*21 



736-52 



737*25 



737*66 



737*22 



737*36 



737*46 



Inohos 



-- 



28*967 



28-959 



28*969 



28*971 



28*946 



28-997 



20*026 



29*038 



29-025 



29*060 



29*084 



Correoted ") 
for82»Ffthr.j 



OscUlationi 



29*005 



29*000 



20*001 



28*997 



28*992 



28*988 



0*015 



0*012 



0*018 



0-009 



O-OM 



0000 



20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 



747-84 



42*84 



40'S4 
41-34 



46-44 
42-04 



734-09 
35*04 
33*62 
39-14 
35*39 
34-74 
33*04 
43*84 
49*14 
65*70 
38*34 
47-74 
67*74 
63*34 
43-89 
87-89 
43' 3i 
50-84 
49-11 
41-14 
45»^i 
41-44 
41-04 
47-14 
39-54 
43 -W 
52- U 
62 -Ot 
48-34 
4*3 -Si 



735*22 
34-29 
34*40 
40-79 
36*24 
35*84 
39-41 
41*54 
49-61 
65-14 
39-94 
48*31 
59*04 
&1*74 
44*84 
38*44 
45*12 
62*69 
49-84 
41*14 
45*84 
42*^1 
42-24 
47-59 
40-84 
43-14 
53-34 
52*44 
47*34 
44*54 



735*29 
33-44 
31-44 
41-24 
36*24 
36*14 
39*74 
41*32 
60*04 
55*24 
39*62 
48*54 
59*54 
63''44 
45-84 
3S-74 
45-34 
52*24 
4D-74 
41*14 
46*54 
42-74 
42*04 
47 14 
41*34 
4r04 
53-4^4 
58*34 
4S-14 
44-20 



735*89 
32-44 
84-79 
41*99 
3614 
35*89 
40*04 
43'a4 
60*59 
54*64 
39-74 
48-94 
69*59 
52*84 
45*34 
38*94 
45*54 
52-74 
49*04 
41-2-4 
46-94 
42*72 
43*19 
46*74 
40-74 
43*S4 
63*14 
52*64 
48-3^4 
43-84 



735*74 
32*24 

34*82 
41-64 
36-19 
36-77 
40-34 
44-04 
61-40 
54-54 
39*74 
49*44 
59-84 
53-14 
45-04 
3914 
4604 
52-84 
48*14 
41*44 
47-34 
42*59 
43*14 
46*64 
40*94 
44*64 
62*H4 
52-94 
48*0-4 
43-64 



786*79 
.M-84 
34*84 
42-44 
36*16 
36*94 
40-74 
44-14 
52-69 
54-U 
39-84 
49-M 
59-64 
62-74 
44-44 
39*14 
47*24 
62*89 
4S-IID 
41-04 
4S-.H4 
42-S4 
43-74 
4*5*M 
41 -Ol 
45*4 4 
5S-14 
53*&4 
47*84 
43 -&4 



MiUimctros 



743-97 



743-SG 



744*66 



744-77 



744-74 



744*84 



745*07 



Inohos 



29*291 



29-286 



29*318 



29-322 



29*321 



29*325 



29-354 



Corrected > 
for82«Fahr.j 



29*256 



29*263 



29*267 29-268 



29-274 



29-270 



29*277 



Oacillatiozu 



— 0-000 0*004 0-005 0*011 0*007 



0-014 



Lowest at 3SP Fahrenheit, 28*396 inches ; highest, 29-664 inches. 
Lowest at 88" Fahrenheit^ 88*710 inches { highest^ 89*865 Inohes. 



METEOBOLOOIOAL 0B8SBTATI0KS. 
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FoBT CrOMViDnrcaK— ooMlmiiedL 
Abstract of Hourly ObsenratioD* made during the monthi of March and April 1849. 



fh>m Standard Barometer, but not for temperature. | 


1. 


1 


8. 


4 


5. 


6. 


7. 


8. 


9L 


IQL 


11. 


Midn«. 


Meana. 


MiU-. 


MiU». 


MiU-. 


Mill- 


Mill-. 


MiU". 


MiU- 


Mill-. 


MiU-. 


MiU-. 


MU1-. 


MUl-. 


Mm-. 


744-44 


744-59 


744-64 


744-54 


744-14 


743-88 


748*94 


748*54 


743*19 


743-84 




•« 


744-86 


S8*M 


88*74 


87-74 


87-84 


87-94 


87-69 


87*64 


87*04 


86-84 


86*86 


•«> 


m^ 


88-87 


84-14 


38-79 


83-74 


83*94 


83-44 


38-89 


88-49 


88*69 


38-44 


84-94 


._ 


.. 


88*68 


W84 


85-84 


86-88 


84-84 


84-84 


8409 


84-84 


23-54 


88-14 


88*64 


... 


» 


86-89 


2S'24 


83-34 


83-44 


28-74 


23-64 


83-74 


83*94 


28-89 


88*88 


83-54 


m^ 


^m 


88-86 


e6'6S 


87-84 


88-14 


88-54 


89*14 


88*94 


89-59 


89-84 


89-44 


89-94 


.. 


mm 


87-88 


86*44 


86-14 


86*14 


86*41 


86*84 


86*74 


86*89 


87-84 


8804 


88-64 


-* 


•• 


86*79 


45-10 


45-44 


46*54 


46*04 


46*44 


46*49 


46*84 


46-89 


46-80 


46-89 


.i. 


*. 


46*08 


45-86 


46-09 


46-09 


46*04 


46-74 


46*44 


46-70 


46-64 


46-01 


44*94 


-^ 


*— 


46*61 


4818 


48*94 


48*94 


43*14 


43-64 


48-84 


4409 


44*00 


44-74 


46-04 


— 


w 


48-68 


61-4B 


61-84 


51-94 


51-84 


62-44 


68-69 


68-14 


63-44 


53-49 


54-09 


.I. 


mmm 


61*14 


54-89 


54*86 


64-84 


68-84 


68-74 


68-74 


64-09 


68*84 


58-49 


68*89 


m^ 


*- 


68*90 


50-89 


60-04 


60-09 


49*64 


48-84 


48-49 


4809 


47-74 


47*84 


46-94 


«• 


»« 


49-69 


89-04 


87*64 


87-84 


86*84 


85-99 


84*64 


88*66 


81-94 


81*11 


30-88 


mm 


W 


87*88 


85-14 


8504 


85-84 


85-64 


85-64 


86-84 


86-64 


86-44 


87-89 


87-84 


mmm 


.» 


86-66 


85*80 


86-89 


86-44 


85*49 


83*19 


86*80 


85-19 


85-84 


84-64 


84-41 


^m 


mm 


86*19 


88-79 


83-84 


84-89 


85*84 


86-84 


87*64 


87-94 


88*84 


88*84 


89*84 


— . 


•— 


88*89 


48-94 


48-84 


48-14 


48*44 


48*84 


48*19 


41*94 


48-89 


48-94 


48*49 


^m, 


mm 


48*88 


88-74 


88-41 


88*49 


88*14 


88*19 


87-09 


86-94 


86-74 


85-44 


86*84 


— 


— 


88-19 


81*54 


81-84 


88-14 


31*84 


81-88 


81-74 


82-84 


88-14 


88-84 


88-89 


788-54 


738-84 


81-55 


8604 


86*54 


87*09 


36*74 


86-84 


87*14 


87-06 


86-86 


37-14 


87*84 


86-77 


8r91 


86-70 


88*86 


89-94 


88-84 


39*04 


88-79 


88*64 


88*64 


88-64 


88-69 


88*84 






87-83 


40-84 


40-74 


40*79 


41*54 


41-84 


41*89 


48*14 


48-34 


41*84 


41-64 


■i. 


— • 


40-84 


88-49 


88-74 


88-69 


88*54 


88-04 


88*14 


88*84 


88-84 


88*34 


88-84 


— 


•- 


88-87 


87-68 


87-84 


87-04 


S:S 


87*94 


87*74 


88-84 


86-94 


87-74 


87-94 


MM 


•» 


87-60 


36-04 


85-44 


85*64 


85*10 


85-04 


84*74 


86-54 


84-59 


84-41 


— 


— 


86*43 


35-94 


86-19 


86-49 


86*74 


38-14 


88*84 


87*84 


87*89 


88-14 


88-41 


— 


— 


86-87 
) 8608 


»^44 


88^54 


88^84 


83-44 


^94 


84^09 


88-99 


34*79 


34-74 


84-64 


~ 


«. 


88-89 


89-04 


89*09 


89-84 


89*44 


41*89 


40-89 


89-94 


89-94 


40-38 


— • 


«i« 


88*91 


38-14 


37*54 


37-64 


87*59 


36-99 


87-89 


87-89 


86*49 


86-64 


86-88 


— 


— 


87*73 


7S7-61 


737*61 


787-68 


787-75 


737*73 


787*88 


787-88 


787-6S 


737-67 


737-66 


784-65 


784-87 


787*46 


29-040 


20*040 


29-048 


89-016 


89*048 


89*049 


99*049 


89*041 


89-069 


89*048 


86-964 


88*968 


99-064 


28*993 


28-088 


28*990 


28*988 


28-990 


28-903 


28-992 


28*993 


28*990 


88-996 


- 


- 


88-991 


0*005 


0-000 


0-002 


0-000 


0-002 


0-005 


0-004 


0-005 


0-002 


0-008 


- 


-- 


0-006 


73C-C4 


737*84 


737*84 


737*99 


738-24 


738*79 


738-94 


738*94 


788-04 


738-94 


, 


_ 


787-16 


30*04 


30-69 


30-84 


30-64 


31-04 


81*29 


81-14 


31*84 


31-24 


81*44 


— 


— 


81*84 


8»V72 


37-64 


87*64 


38-74 


38-64 


89-04 


39*26 


39*54 


80*64 


89-69 


^^ 


_ 


37-03 


4318 


43-44 


43*34 


43-49 


42-»4 


43-74 


43*14 


42-14 


48*24 


41-94 


—m 


•~ 


48-31 


85*89 


35*74 


85*94 


35*84 


36*14 


36-34 


37*54 


86-24 


86*49 


36-74 


-« 


-.• 


86-18 


36-74 


86-54 


36*6ft 


36-64 


86-64 


36*64 


S6-44 


36*54 


86-19 


86*84 


»— 


mm 


86-40 


4204 


4206 


4314 


48-94 


42-84 


44*64 


43-19 


43-79 


43*14 


43-24 


— 


mm, 


41-88 


44-69 


45-89 


45-74 


46*64 


47 04 


47*10 


47-29 


47*60 


47-64 


46-18 
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FOBT CONFIDBNCS. 
Abstract of Hourly Observatioiis in the mo&th of October 184a. 
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37-58 


25-88 


88-36 


35*06 


s 


14 


■» 


-» 


mm 


— • 


— 


80-48 


82-90 


8614 


37-58 


80*66 


32*96 


i 


15 


^ 


.. 


»mm 


.. 


«. 




11-48 


36 50 


40-64 


83-44 


39-56 


a 


16 


«M 


^ 


— 


— 


mm 


— . 


16-88 


42-06 


80*02 


44-78 


43-52 


a 


17 


«» 


^m 


-M 


«~ 


mm 


13*28 


26 42 


42-44 


36*32 


86-32 


29-4« 


3 


18 


— 


— 


*-> 


» 


4*28 


1508 


22-46 


31-28 


28*18 


18-50 


23-18 


i 


19 


«- 


— 


— 


— 


— . 


13-28 


8308 


42*98 


83*26 


41-00 


41-00 


4 


SO 


— « 


^ 


•~ 


.. 


— 




25-70 


44*78 


50-18 


44*78 


42-26 


4 


SI 


4S-6S 


41*00 


47-12 


42-80 


86-60 


80^88 


35*42 


88*48 


3812 


40*64 


33-06 


J 


S2 


«» 


— 


— 


— 


— 


«- 


28-04 


88*48 


25*88 


88-48 


89-38 


9 


S8 


.^ 


— 


.. 


^ 


m^ 


mm 


18*68 


86*32 


27-82 


30-92 


31 -2^ 


J 


S4 


^ 


•- 


— 


— 


— 


mm 


38-48 


42*08 


24-08 


40-28 


34-88 


4 


S6 


» 


m^ 


_ 


— 


.« 


mm 


83-80 


51*98 


39*56 


S6-86 


41-72 


3 


26 


—« 


— 


— 


— > 


— 


«— 


23-00 


42*62 


35*24 


89-56 


42*26 


i 


27 


— > 


mm 


— 


— 


— 


•~ 


22-28 


24-08 


4604 


42*06 


41-72 


4 


28 


•» 


m^ 


mm 


mm 


_ 


— 


29-12 


47-12 


34-88 


45*68 


46*0* 


i 


29 


*« 


mm 


— 


— 


«- 


~>. 


87-68 


46-14 


40*64 


44*78 


87 -^V* 


3 


80 


— 


•« 


— 


— 


— 


— 


2300 


85-78 


34-16 


86*32 


43-52 


i 


SI 


— 


— 


— 


— 


— 


— 


18-68 


40-28 


38*66 


80*74 


41-36 


<{ 


Means - 


42-62 


41-00 


47-12 


42-80 


21-32 


19-22 


26*92 


36*95 


34*96 


37-06 


57-62 


i 



The temperature obacnred in December is reduced to 82^ Fahivc 
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PoBT CoKFiDBNCE — comtutweiL 
Abstract of Honrly Obserrations in the months of Norember and December 1848. 





1. 


2. 


8. 


4, 


6. 


6. 


7. 


8. 


9. 


10. 


11. 


Midnt.l Means. 


l8-6 


lS*6 


?*1 


1?1 


91 


l?-6 


lS-6 


l§-6 


lS-1 


o 


o 


o 


iSlT 


141 


18-2 


15*1 


11-6 


11-4 


12-4 


15-1 


12*1 


18*6 


— 


.^ 


.. 


U-71 


11-6 


101 


10*6 


9-4 


81 


11-2 


18-8 


14*1 


9*4 


... 


__ 


_ 


10-48 


71 


5-8 


11*0 


7-6 


4-1 


11-4 


8-1 


10*1 


12-6 


_ 


_ 


_ 


8-44 


10-6 


8-4 


8-1 


8-8 


9*6 


12*6 


11*8 


12*1 


11*2 


— 


m^ 


... 


8-07 


3-6 


7-4 


8-6 


10-6 


7*1 


8-6 


18-8 


0-8 


12*1 


— . 


«. 


_ 


7-40 


16-2 


10- 1 


100 


9-2 


7-1 


11-4 


12-1 


10*4 


10*6 


_ 


— . 


.^ 


9*48 


9-5 


9-2 


12-2 


11-7 


18-1 


8-0 


7-8 


4-1 


9*4 


_ 


.. 


.. 


9*94 


10* 1 


8-8 


10*8 


14-8 


— 


16*6 


14-2 


10-8 


12-8 


15*1 


.^ 


.^ 


9-SL 


8-8 


8-4 


7-4 


12-2 


14-6 


15-6 


15-8 


6-4 


60 


i-1 


1-6 


_ 


8-08 


6*4 


3-2 


6-4 


7-2 


6-4 


1-6 


1-4 


4-4 


6-1 


6-2 




—m 


S-16 


8-8 


12-4 


9-1 


9-4 


9-1 


6-2 


12-1 


7-1 


8-7 


— 


^ 


.— 


7*75 


10-6 


12-4 


141 


10-7 


14-1 


18-1 


19-8 


17-1 


10-2 


_ 


... 


.. 


U-44 


S-8 


4-7 


6-6 


6-1 


7-1 


9-9 


10-7 


61 


9-8 


8*8 


.. 


... 


6-08 




19-1 


12-4 


8-4 


9-1 


9-2 


7-7 


9-7 


7-1 




— 


... 


8-88 


10-4 


14-5 


14-6 


13-8 


12-6 


11-8 


14-8 


18-9 


13*2 


..- 


... 


... 


18-11 


12-8 


16-7 


16-1 


19-1 


12-7 


17-6 


15*1 


16-4 


19*1 


10-6 


_ 


.. 


13-88 


141 


11-1 


8-6 


4-6 


11-2 


12-7 


11*8 


10-1 


10*1 




_ 


_ 


10-88 


10-2 


10-2 


11*1 


12-6 


13-4 


6-6 


6*1 


8*4 


12*6 


— 


_ 


... 


9-U 


9-4 


4-8 


8-2 


9-1 


3-1 


9-0 


5*4 


8-4 


10-6 


~— 


.. 


.. 


8*67 


80 


16-4 


9*2 


13-2 


91 


8-4 


9*8 


11-4 


12*4 


— 


— . 


--m 


9-91 


11-7 


161 


14-1 


13-1 


11-3 


10-6 


7*8 


9-0 


7*6 


_ 


.. 


... 


11*78 


7-6 


8*6 


9-9 


u-i 


10-5 


11-4 


12-6 


11-1 


10-0 


— 


.• 


.. 


10-06 


8-2 


2*1 


63 


70 


7-6 


3-6 


6*0 


6-8 


7-1 


9*8 


1-8 


4-6 


7-08 


4-2 


6*8 


7-4 


66 


6-8 


7-4 


8-6 


7-6 


2-6 








6*84 


111 


4-6 


6*4 


7-6 


12-9 


10-6 


9-6 


11*3 


10-4 


14-6 


18*8 


... 


8*88 


12-5 


9*4 


11-9 


7-1 


71 


101 


9-6 


9-6 


4*6 






.. 


8*19 


41 


7-0 


7-2 


7-6 


9-6 


11*4 


11-6 


11-6 


0*1 


_ 


_ 


.. 


8-80 


-OS 


2-0 


4-4 


4-4 


10-6 


6-8 


-0-4 


10-4 


9*6 


_ 


_ 


.. 


4-81 


2*6 


11-1 


2-8 


6-2 


9-6 


7-6 


7-6 


1-6 


4-8 


— 


— 


— 


S-09 


8-87 


9-44 


9*49 


1000 


9-59 


10-63 


10-46 


9*85 


9-58 


9*46 


6-78 


4-6 


8-88 


47-97 


&'W 


^-08 


{WOO 


4»-26 


61-12 


M-88 


4-83 


tf*24 


- 


- 


- 


^-53 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


:»i4 


37*40 


24*08 


30*92 


43-88 


44-78 


48*34 


43-88 


42-44 


47-48 


46*94 






25-88 


33-44 


30*66 


29-84 


38-66 


46*04 


46-94 


38-48 


43-62 




_ 


.„ 


84*68 


37-94 


42-08 


44*24 


46-76 


37-22 


42-98 


37-91 


" 41*72 


46-76 


_ 


— 


... 


87-89 


40-28 


36-86 


39'38 


41*18 


40-46 


46-94 


47-48 


43*34 


86*86 


— 


.• 


_ 


87-88 


31-28 


30-92 


26*78 


33*96 


3i'88 


28*04 


32-90 


10*58 


88*48 


_ 


.. 


_ . 


80*01 


33-80 


85-78 


41*18 


41*18 


37-76 


42-26 


45-68 


15*08 


16-08 


i— 


m^ 


... 


81*80 


34-16 


36*68 


39*38 


45*68 


37*58 


42-08 


42*80 


41*00 


40-64 


i— 


.. 


.. 


38-76 


40-28 


40-10 


45*32 


44-24 


39-88 


80-38 


16-08 


43*88 


40-28 


— 


— . 


^ 


87-18 


36-32 


42*08 


35-78 


63-78 


42*98 


4206 


61-98 


44-78 


38-48 


— 


— 


— 


88-56 


34-52 


33*98 


43-88 


44-24 


36*68 


39*56 


36-86 


11-72 


36*24 


— . 


— 


_ 


84-88 


11-12 


87-68 


35*60 


38-48 


30-38 


38-66 


48-88 


20-84 


39*74 


— 


— 


— 


81*61 


40-46 


40-28 


44-78 


41-96 


62*16 


40-28 


44-06 


49-28 


52*88 


— . 


— 


—~ 


41-87 


'M-oe 


42*98 


43*88 


61 08 


41 18 


40-28 


32*36 


25-88 


36-78 


— 


.— 


•— 


87-04 


36-50 


38*48 


40-28 


43-52 


38*48 


88-66 


35-06 


41-54 


60-00 


— 


— 


•_ 


87*01 


42-08 


46*22 


42-98 


50-18 


4106 


41-18 


42-80 


40-28 


38-12 


— 


— 


— 


89-08 


33-00 


36-32 


4V52 


45-32 


30-56 


4460 


42-44 


41-72 


37-40 


40-28 


— 


.. 


88*78 


36-68 


33-26 


33-41 


45-68 


31*64 


87-40 


84-88 


26*78 


30-88 


27-68 


— 


~.. 


88-76 


36-86 


36*86 


33-08 


36-C8 


36*68 


41-18 


40-28 


38*48 


25-88 


8416 


— 


— 


89-41 


42*26 


39*38 


41*64 


42-08 


47*66 


50-90 


63-78 


4316 


47-48 


— 


— • 


— 


40-81 


47-48 


45*68 


48*92 


61-62 


48*3S 


52-52 


40-64 


45*68 


40*46 


89-88 


44-84 


46-74 


46-84 


3S-30 


42-98 


40-28 


42*98 


40-28 


38-48 


41-18 


42-08 


47*48 


38-48 


38-68 


84-88 


89-18 


39-38 


30*38 


51*08 


45-68 


36*68 


33-78 


33-98 


43*88 


36*68 




— 


— 


87-18 


47-48 


40*28 


37*58 


37*94 


45*68 


42*96 


38-12 


41-00 


31*28 


— 


— 


— 


86-00 


40-82 


30-38 


37*76 


42-08 


34*62 


38*81 


88-12 


40-64 


30*88 


— 


— 


— . 


37-80 


38 -M 


42*26 


47-48 


43*62 


47 -f 4 


46 68 


36*78 


40-28 


47-30 


46-04 


— 


— . 


48-96 


38-48 


M60 


47*30 


40*46 


43*70 


46-04 


45-68 


46-94 


46*76 


~. 


— 


— 


48-81 


42-20 


40-28 


41*24 


48-56 


45*68 


45-32 


43*52 


48-66 


47*30 


47-30 


— 


— 


41-84 


4^1*82 


40-82 


47-48 


47*30 


48*20 


60*98 


53-78 


51-06 


52*62 


60-72 


— 


— 


48-88 


.-il-OS 


49-28 


62*52 


51*98 


60*64 


62*52 


50-90 


62*34 


16*80 


49*64 


— 


— 


48-84 


40-46 


51*44 


61-26 


52*34 


60*18 


44-96 


48*20 


41-62 


87*76 


43-68 


— 


— 


48*88 


42-62 


41-18 


43*88 


44*42 


53-24 


46-94 


45*60 


47-48 


48*38 


66-94 


— 


~- 


48*14 


38*42 


88-97 


41-49 


44*64 


42*13 


43-18 


41-79 


89*23 


89*78 


48*84 


40-46 


41*81 


88-89 



a«l corrected for deviation fh>m FSria Standard Thermometer. 
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MBnOBOLOOIOAL OBSBBYATIONS. 



ToBT C<nrvn>nrca — eontmmed, 
Abrtraet «f Hoofiy Oteerrations in the months of January and Febmaiy 1S49. 



Civil Time. 




1. 


2. 


8. 


4 


6. 


6. 


7. 


8. 


0. 


10. 


u. 


>fi 


1 

2 

8 

4 

6 

6 

7 

8 

9 

10 

11 

12 

18 

1^ 
15 
U 

17 
18 
19 
20 

! 21 
22 
28 
24 
25 
28 
87 
28 
29 
80 

' 61 


• 

66*0 
M*7 


e 

61*6 
87*4 




80*4 

46*0 
46*6 


o 

87-4 
87*6 

89*6 
80*2 


e 
26*2 

"9*8 

46*7 
88*8 

86*0 
81-8 
14*2 


e 

41*7 
54*8 
87-4 
18*6 

17*2 

24*1 

17-1 
24*1 

47-1 
28*0 

84-0 
44*8 
18*8 
40*8 


4S*7 
80-4 
57-2 
50*7 
45*7 
81-8 
18*7 
44*6 
84*0 
87*6 
29-6 
15-1 
46*4 

»*5 
24-1 
2*6 
12-6 
16*9 
277 
48*4 
46*7 
28*9 
25*9 
840 
28*8 
44*6 
18*8 
82*7 
28-1 
540 


49*6 
58*3 
49*5 
48*2 
88*9 
81*8 
47*1 
48*4 
89*9 
48*9 
84*6 
58*6 
19*0 
84*7 
26*4 
23*2 
87*0 
40-6 
48*4 
55-0 
46*9 
44*8 
40*3 
34-6 
48-6 
48*9 
34*5 
41-9 
49*6 
45*8 


4§-0 
47-8 
57-4 
480 
87-6 
84-9 
88-6 
88*8 
85*1 
89-6 
86-7 
881 
60*6 
40*8 
29*6 
24*1 
80*4 
84*5 
28*2 
62*9 
57*4 
41-7 
44*1 
82*2 
86*2 
60*9 
48*2 
28*8 
42*4 
34*9 
36*7 


8S*4 
60*2 
64-7 
51*1 
48*0 
40*6 
84*9 
47*5 
47*8 
48*5 
42*3 
87*0 
46-8 
41*2 

srs 

250 
87-0 
42-8 
87-0 
44*8 
46-6 
42*8 
47*5 
45-3 
84*0 
45-7 
46-4 
81-6 
48*5 
46*0 
48-9 


s5-i 

44*1 

622 
41-2 
43-0 
44-8 
Si-S 
4» $ 
44-S 
408 
87*6 
32*2 
421 
450 
861 
27*0 
8ir7 

4es 

870 
47-5 
54*7 
47-5 
43-2 
46-S 
48-5 
522 
46-6 
85-6 
840 
43-8 
42-1 


i 


MCMM 


46*85 


44-50 


40*8 


86*20 


28-07 


82*21 


88-12 


42*40 


88*81 


42*86 


41-95 ' 41 


1 
2 

8 

4 

8 
9 
10 
11 
12 
18 
14 
15 
16 
17 
18 
19 
20 
21 
28 
28 
24 
25 
26 
27 
28 


86-8 
85-6 


^-4 
84*2 


87*0 

»*8 
81*6 


^*6 

22*8 

88-9 

25*9 
S*5 


18*7 

^-8 
80*2 
18-7 
26*2 

12*4 
23*4 

40*8 
14*0 

22-6 

80*2 


16-1 
12*4 
85*4 
. 21 
28*2 
26-8 
16*6 
21*0 
26-7 
18*6 

11*8 
22-8 
22-8 
80*2 
46*2 
86-8 

19*8 
4-3 
10*6 
10*0 
10-0 
27-7 

^-9 

7*0 

140 


28-8 
16*2 
89*2 
22-6 
88*8 
27*0 
87*4 
84*0 
84-8 
21-6 
10-4 
20*1 
20-5 
85*6 
47-6 
55-6 
44-8 
23-4 
84-8 
28*6 
18-7 
23-9 
25-2 
22*3 
-1*8 
6*1 
22*6 
16*0 


82-4 
84*9 
89*7 
42*4 
61*6 
43-9 
43-5 
47*5 
44-8 
80*4 
28*8 
840 
83*8 
89*9 
460 
58*8 
44*6 
88-8 
86-0 
26*6 
20*7 
25*9 
8i-3 
24-6 
21*6 
20*1 
26*4 
89*2 


27*0 
81*6 
82*5 
87*4 
88-8 
88*1 
81*6 
84*5 
87*0 
81*6 
29*5 
25-9 
26*4 
46*4 
48*7 
60*2 
86-0 
88*5 
83*8 
23*4 
27*3 
26*2 
28*6 
30*6 
16*0 
8*8 
27*0 
82*7 


34*2 
89*9 
89-2 
87*0 
41*0 
88*6 
84*0 
42-8 
89-4 
86-3 
87-4 
28*2 
88*1 
48-6 
55*4 
56-1 
86-7 
87-0 
84*7 
23-7 
27-1 
27*0 
25*6 
29*5 
17-8 
18*8 
82*2 
84-9 


36-8 
80*7 
89*6 
42-1 
27U 
41-7 
86-5 
44-6 
87-8 
89*2 
87-8 
81-6 
85-8 
48-9 
69-4 
54-3 
87-9 
83'S 
85-6 
24-1 
82*7 
80-6 
80*2 
80*7 
1Q*0 
24-4 

si-s 

87*8 


, 


Means 


86*96 


88*80 


81*97 


80*62 


24-28 


20*26 


27*06 


86-06 


81-77 


85*01 


86-07 


£ 
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FOBT COZIFIDSKCB— eOfKlRMcd 

Abstract of Hourly Obflenratioiu in the months of Jsnnazy and Febniary 1849. 





1. 


8. 


8. 


4. 


6. 


6. 


7. 


8. 


9. 


10. 


11. 


Hidnt. 


Mens. 


4§*6 


8S*4 


4S-2 


4S-6 


6i-0 


6S-1 


68-1 


5S*8 


4S*8 


^^'1 


6l*8 


6&*8 


4S-31 


*7-8 


49-6 


68-4 


60-9 


65-0 


68*8 


61*4 


55*0 


65*6 


66*1 






60*40 


65*9 


62*0 


64-9 


66*6 


52-3 


60*2 


53*8 


58*1 


54*1 


68*8 


.. 


.^ 


58*70 


41-2 


46-7 


48*4 


47*6 


67*0 


68*4 


48*6 


53*8 


68*8 


58-9 


_ 


.^ 


47*56 


86-9 


45*1 


44*1 


48-0 


47*5 


48*6 


89*9 


81*4 


86*8 


40*1 


M. 


.. 


40*46 


47-8 


84*9 


84*0 


89-9 


48*6 


861 


41*5 


86-6 


40*6 


89*9 


.. 


_ 


87*84 


86-7 


41-2 


84*9 


86-6 


40-3 


84*9 


88-5 


88*8 


46*8 


48*8 


-mm 


.. 


86*84 


86-7 


42-1 


46*8 


61-1 


61*1 


48-8 


49-1 


49*8 


44*6 


44*8 


.« 


.i.. 


48*40 


44-6 


46-7 


46-7 


45*9 


51*8 
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— 


5*61 


28 


11*1 


9*5 


12*6 


11*6 


10*8 


12*4 


9*5 


7*6 


8*6 


7*8 


18-8 


8-88 


»-6 


11*8 


13*9 


11 1 


120 


12*5 


8*8 


5*9 


11*0 


6*5 


4*0 


4*6 


7*71 


1-6 


15*1 


11*8 


161 


150 


14*6 


14*0 


12*9 


12*6 


7*6 


— . 


— 


8*06 


S'6 


6*4 


6*1 


11*6 


8*8 


14*6 


12*6 


12*8 


9*8 


6*6 


— 


— 


7*60 


8-5 


13*5 


11*6 


13*8 


10-6 


12*4 


11*4 


10*2 


9*8 


7*4 


— 


— 


8*01 


2-6 


6*6 


8*6 


S'6 


6-2 


7*4 


11*2 


-4*1 


5*7 


6*5 


— 


— 


4*04 


re 


6*9 


10*7 


9*6 


8*6 


6*6 


5*6 


8*4 


7-4 


3*1 


—^ 


— 


4*97 


71 


61 


8*6 


10-6 


9*8 


7*2 


8-0 


7-3 


7*4 


7*5 


— 


— 


6*87 


71 


10*1 


"7*8 


"o-i 


12-1 


M*3 


"7*2 


14*4 


13*3 


10*8 


~ 





8*38 


«-8 


9*9 


7*8 


8-8 


91 


14*0 


10-0 


7*3 


9*3 


8*6 


— 


— 


8*78 


5-2 


8*3 


11*0 


12*8 


10*1 


14*0 


14*5 


10*4 


12*2 


11-0 


— 


~ 


7*88 


07 


904 


9*54 


10*47 


9*80 


10*05 


10*18 


8*44 


8-51 


8*05 


95*90 


8*70 


Cent. 7*84 


0$ 


48»*27 


48^*17 


60**85 


49°*«4 


60»*09 


50P*82 


4r*i9 


47'»*82 


46»*49 


48-68 


4r*66 1 


Fiai.4B»*08 


1*0 


10*1 


110 


11*1 


111 


12*6 


12*3 


120 


11*0 


8*7 






7*98 


1*8 


12*5 


11*6 


9*6 


12*6 


14*4 


13- 1 


11*3 


9*3 


10*6 


«_ 


_ 


10*59 


••4 


18*1 


10*8 


14*0 


10*0 


11*3 


11*4 


10*3 


10*8 


10*8 


_ 


_ 


18*18 


•1 


9*9 


10*8 


13*8 


14*2 


19*1 


15*8 


10*6 


11*4 


11*7 


— 


— 


10*36 


•8 


12*2 


14*8 


14*4 


14-6 


15*0 


17-6 


7*6 


13*6 


14*4 


_ 


.» 


12*81 


•6 


12*2 


13*0 


14-4 


140 


15*3 


13*1 


18*6 


12*1 


13*6 


—^ 


_^ 


11*96 


•6 


8*1 


12*1 


10*4 


9*4 


130 


10*8 


11*1 


7*9 


7-6 


._ 


— 


8*87 


•a 


8*8 


8*7 


12*2 


11*4 


11*4 


11*3 


10*6 


10*2 


8-6 


-~- 


>— 


9*47 


■8 


18*8 


16*6 


18*6 


16*2 


131 


12*6 


14*1 


8*0 


11*6 


— 


— 


10*54 


•2 


12*4 


13*6 


18*4 


15*0 


14*3 


15*1 


15*2 


12*1 


11*1 


— 


— 


10*96 


•1 


13*8 


18*4 


16*0 


15*6 


18*2 


16*1 


13*1 


14*1 


16*4 


*- 


— 


14-68 


•4 


9*6 


0*8 


8-1 


13*6 


11*6 


11*6 


11 


11*2 


10*0 


— 


- 


9*61 


•8 i 


9*1 


8*0 


9*1 


10-8 


14*6 


13*7 


14*8 


9-1 


7*6 


— 




8*41 


•6 


13-4 


13*8 


12*6 


11*6 


140 


15*4 


14*6 


11*6 


12*5 


— . 


— 


10*87 


1 


101 


iri 


12*4 


13-4 


12*0 


15*6 


14*3 


13*8 


18*8 


— 


— 


10*87 


'S 


18-1 


15*2 


14*4 


13-6 


17*6 


12*6 


12*4 


13*6 


14*1 


i— 


— 


i8*as 


1 


10*4 


11*6 


13*6 


16*2 


15*6 


16*8 


14*2 


9*8 


9*1 


— 


— 


11*11 


6 


9*2 


80 


10-9 


11*8 


11*4 


10*4 


12*8 


9*6 


7*8 


_ 


— 


9*08 


S 


161 


18*2 


15-1 


18-2 


15*9 


15*8 


12*0 


11*6 


12*8 


— . 


» 


18*46 





13*6 


14*9 


16-5 


14*8 


14*0 


16*6 


16*0 


16*0 


18*6 


17*1 


15-6 


13*60 


5 


18*5 


81-4 


15*6 


180 


17*8 


16*4 


14-6 


15*4 


15*4 






14*98 


6 


11*6 


11*9 


13*6 


14*6 


16-0 


16*0 


14* 1 


9*9 


8*6 


— 


— 


11*78 


6 


16-8 


13*9 


15*8 


14*0 


13*6 


12*6 


9-6 


12*6 


9*8 


— . 


— 


18*88 


1 


11*1 


11*1 


12*6 


11-3 


18* 1 


14*6 


13*1 


10*1 


18*6 


— 


— 


11*88 


4 


16*4 


18*0 


16*5 


15*6 


14*1 


14*8 


16*2 


11*8 


14*0 


.^m 


— 


14*85 


4 


14*4 


13.4 


12*0 


100 


9*2 


7*9 


3*2 


8*6 


3*8 


— 


— 


10*88 


4 


9*1 


8*0 


9*6 


8*1 


90 


6*0 


6*2 


-0*8 


7*8 


m^ 


— 


6*98 


6 


7*6 


8*3 


10*8 


11*2 


10*1 


8*6 


9*4 


18*8 


14*0 


18*1 


10*0 


6*86 





7*6 


9-6 


9*1 


12*6 


9*1 


9*8 


10*1 


10-0 


8*1 






7*86 





6-1 


6*8 


8*4 


101 


7*2 


6-7 


5*4 


4-8 


6*6 


— 


— 


••81 


n 


11 -6S 


18*40 


13*01 


13*14 


13*45 


13*04 


11*78 


10*51 


10*99 


14*60 


18*80 


Cent. 10*78 


•1 


A2°*9S 


6#»-48 


60»*48 


5S»*65 


66»*81 


65"«7 


530*80 


60"*98 


61»*78 


58»*8B 


66«*04 


Fah.n**a 
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FORT CONFIDENCB. 
Abstract of Hourly OlMcrvations made during the month of October 1848. 



XettiTime 
atStattoD. 


Spirit Thermometer oonstruoted 1^ Adie. 


1. 


8. 


8. 


4. 


6. 


e. 


7. 


8. 


»• 


10. 


11. '^^^^ 


10 
11 
18 
IS 
14 
15 
16 
17 
18 

le 

80 
81 
88 
8S 
9« 
85 
86 
87 
88 
80 
SO 
SI 


- 


o 
84^0 


o 

890 
180 


o 

10 

88-0 
19-4 


o 

860 
830 


e 

890 

88*0 
160 

»'0 
160 

120 
84-6 
830 
87-0 
250 
20-6 
21-5 
20-9 
4-8 


e 

890 
18-0 
220 
190 
120 
60 

830 
160 
260 
830 
16-0 
90 
11 
240 
280 
27-0 
260 
210 
21-6 
21 
8-8 
9-0 


e 

29-0 
180 
22-6 
19-0 
11-2 

^•0 
230 
160 

ffi^O 

15-2 

9*6 

100 

240 

24-0 

26-6 

86*0 

810 

81-7 

21-2 

9-7 

53 


o 

z 

890 
18-0 
830 

120 

840 
840 

270 

160 
10-5 
12-0 
85-3 
863 
26-7 
21-4 
240 
22-6 
220 
6-5 
10-4 


e 

29-0 
180 

80*0 

»^8 
850 
180 

160 
13 
11-8 
86-4 
87-4 
27 S 
86-7 
861 
83*6 
81-8 
6*0 
16*0 


e [ 
1 

»^0 
180 

19^0 ; 

IV 
18-0 
25*0 ' 
270 < 

so-o ' 

16-0 
ISO 1 
14-5 1 
27-6 
27*5 

27-3 
25-f5 

25 -O 


Umdb 


— 


84*0 


8S-fiO 


191S 


2400 


20*28 


18-56 


18-90 


2003 


80*74 


21-K2 


OioDltttions 


— 


— 


— 


— 


— 


3-72 


200 


2-34 


3-47 


4*18 


4-<W 



NoTB.— A]l the numbers are above aevo this moi 
Vo oorreotioni made this month. 

Thermometer luspended in the shade, A^v« 
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FORT CONFIDENCE. 
Abstract of Hourly Obsenrations made during the month of October 1848. 



Spirit Thermometer oonstruoted by Adie. 


1. 


2. 


8. 


4. 


6. 


6. 


7. 


8. 


9. 


10. 


11. 


Midn«. 


Meaiuk 


o 

810 
18-2 

iro 

230 

34^0 
300 
260 
17-2 

no 

190 
280 
W7 
28-8 
«6-7 
26-8 
2S*« 
19*5 
10-5 
200 


o 

32-0 
19*5 
250 

^8 
26-0 

17-0 
U-8 
200 
87-7 
27-8 
27-9 
23*1 
96-3 
23*6 
16*8 
90 
18-0 


o 

320 
19-0 
950 

210 
82*9 

uTa 

UO 
81'6 
26-2 
28*1 
281 
90*4 
26-8 
82-9 
160 
70 
16-6 


o 

990 
170 
950 

28*0 

14^2 
6*8 
22*6 
26*0 
28*3 
26*0 
19*3 
25*6 
21*8 
16*3 
30 
16*5 


o 

98^0 
15*6 
84*8 

83-0 

8V0 
13-8 
3*6 
82*0 
25*0 
28-2 
26-2 
170 
25*0 
81*4 
16*7 
-6*0 
160 


o 

5-6 

22*5 
13*0 
7*6 
82*0 
81*6 
880 
24*6 
15*2 
84-6 
21*3 
170 
-6*0 
160 


o 

- 

120 

210 
220 
12-7 
7-0 
22-5 
17-0 
28*0 
24*3 
160 
21-0 
20-6 
17-2 
-6-5 
14-2 


o 

z 



^0 
20-8 
120 
8-5 
23*2 
21 
28-5 
220 
16*0 
»*2 
20*0 
18-8 
-SO 
180 


e 

9-4 

ffl^O 
20*8 
12-0 

no 

2:1-0 
22-2 
27-6 
230 
160 
840 
200 
19-2 
-1*0 
190 






24^0 







8flr67 
18-08 
23*81 
16-62 
U'45 
1600 
88*90 
95-07 
90*37 
86'40 
28*94 
14*88 

9*66 
17*77 
84*76 
86*61 
86*66 
81-64 
83*78 
28*84 
19-19 

S-98 
16*60 


22*42 


2201 


2129 


19*96 


19*82 


16*66 


16-80 


17-98 


17*88 


23*00 


24-00 


— 


29-01 


5*86 


S'45 


4-73 


3*89 


8*76 


0*00 


0*84 


1-37 


1*86 


— 


— 


— 


— 



Ibr five houn in the altenioon of the 30th. 

No oorrectioni made thii month, 
the gronnd, tecfaig the north. VUirenhelf ■ Male. 
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HETEOBOLOGICAL OBSEBVATIOKS. 



FoBT COHrmsNCK — contimued. 



Abstrtct of Hourly Ob-ervations made during the months of KoTember and December 1848. 



Mean Time 






i 












6. 


7. 


8. 


2, 


10. 


11. 


Xooq 


at Station. 


1* 


8. 


8. 


4. 


6. 










1 


o 


o 


e 


iSe 


o 
12*5 


lS-4 
—0*9 


l5*0 
-4*6 


lS*0 
-7*0 


lJ-0 
-5*0 


iS-1 

-2*0 


■1:; 


ibi 


1 


— 


— ' 








—5*3 


-4*7 


-6*1 


-2*6 


-0*6 


0*1 


».\ 


S 


"" 


' 










-21*6 


-21*5 


-17*5 


-13*8 


-10-4 


—1 1 


4 


~* 










-16*3 


-14*6 


-140 


-12-0 


-13*0 


-9*0 


-o'l 
5-1 


S 

e 


— 


— 


- 


— 


-120 


-13*0 
3*0 


-16*5 
2*0 


-17*0 
3*0 


-9*0 
4*3 


-6*5 
5*0 


-4-3 
5-5 


7 


"^ 


"■" 









9*0 


9*0 


8*8 


8-2 


8*6 


8-8 


s-i 


8 


"" 








3*8 


8*0 


3-2 


3*2 


4*2 


6-5 


7*8 


7"! 


9 


' 










-21*0 


-22*0 


-260 


-23*0 


-21*0 


-17-5 


-irl 


10 
11 
U 
IS 
14 
15 
16 
17 
18 
19 
90 
81 
tt 
23 
24 
26 
26 
27 
28 
29 
80 


— 


— 


- 


— 


-80*3 


-30*8 
-6*0 


-30*0 
-3*0 


-800 
-4*0 


-28*4 
-3*7 


-22*5 
-0-0 


-19-5 
-0*0 


-151 


"■" 








—10*0 


-11*2 


-12*0 


-17*0 


-20*5 


-19-8 


-13*8 


-\i-\ 


"^^ 






— 12*6 


-9*9 


-7*8 


-9*5 


-10*0 


-14*0 


-13*5 


-13*4 -11 










-17*6 


-15*0 


-12*4 


-11*0 


-9*5 


-8-0 


-6*8 ] -»'' 


— 


~ 


— 


0-5 


3*6 


4*0 
4*7 


8*0 
6*0 


100 
+5*5 


11*2 

5*0 


14-0 
4*8 


14*5 15i 
5*9 6-' 


— 


~ 


- 


- 


7*7 


9*0 
12*2 


8*0 
11*8 


+8*8 
11*8 


13*2 
11*6 


14-0 
10*0 


17*0 
9-0 


8- 


"~ 








_ 


9*0 


9*2 


11*0 


11*3 


12*2 


13-5 




~^ 




__ 


__ 


10*1 


12*2 


13*0 


13*0 


15*0 


12*5 


140 


15- 
IV 






^_ 


__ 


10*8 


lO'S 


10*8 


10*7 


9*0 


6*8 


7*0 








_ 




ll'O 


11*5 


12*8 


12*0 


12*3 


12"7 




-^■0 


-^•6 


9-0 
-16-0 


9-0 
-18-8 


8*8 
-15*6 


9*3 
-20*7 


9*0 
-19*3 


8*0 
-19*7 
-11*8 


20 
-20*6 
-10*7 


-0*0 
-17*5 
-11*5 


-3*0 -3" 
-14*3 1 -ir 
-12*0 -12^ 













-6*4 


-6*5 


-6*7 


-6*8 


-6*8 


-7-0 


-6' 








_ . 


^_, 




-3*2 


-3*5 


-1*5 


-1-2 


-2*0 


— 1' 








-10*0 


-10*5 


-11*6 


-11*6 


-13*8 


-15*2 


-15*1 


-140 


-\i\ 


— 


— 


— 




-13-2 


-15*0 


-15*6 
-3-50 


-15*0 


-14*0 


-15*0 


-16*0 


-15' 
4 


Means 


-9*00 


-8-60 


-8-00 


-8-12 


-4*15 


-2*67 


-3*C6 


-3*03 


-2*14 


-0*97 




— 


— 


— 


— 


— 


2*83 


-3*85 


-4*23 


-3*33 


-2*31 


-1*07 


OiQiUations 


- 


- 


- 


— 


- 


1*45 


0*43 


005 


0*95 


1*94 


3-21 
















-30*8 


-31*0 


-29*0 


-28*0 


-27*8 


-M 




— 


— 


- 


-85-5 


-36*3 


-36*6 


36*5 
37*3 


35*0 
39*0 


86*5 
SS-5 


36*8 
39*5 


35*8 
39-7 


33 
31 




' 






24*0 




24*0 


2i*0 


23*0 


22*5 


21*9 


22*2 


Hi 












36*8 


37*6 


88-5 


37*5 


30*0 


34*0 


^ 










, 


38*0 


39*8 


38*8 


88*4 


370 


35*0 


3J 












37*0 


36*0 


36*8 


37-8 


87*0 


32*0 


2i 


"" 












27*8 


28*0 


31-0 


32*0 


29*9 


a 




"" 










_ 


30*0 


40*5 


40*8 


40*4 


39*6 


41 


10 
U 
12 
18 
U 


'~^ 










41*0 


42*5 


42*4 


43*0 


42*5 


42-5 


41 


"~ 








35*5 


35*5 


39*0 


89*0 


37*0 


40-0 


89*2 


S) 


"" 










31*0 


27*4 


23*5 


23-3 


22*5 


22*2 


a 












44*0 


41*0 


42*5 


43*5 


43*5 


44*2 


4^ 


"" 










48*0 


48*8 


45*5 


46*3 


44*7 


42*5 


41 










...- 




87*2 


30*1 


35*0 


34-8 


35-0 


» 


15 
16 

19 
20 
81 
82 
88 

86 


■" 










, 


31*3 


31*0 


34*2 


34*5 


365 


9 


"" 










67*0 


55*0 


55-0 


66-1 


57-0 


55*0 


S 










65*0 


66*5 


67*0 


65*0 


58*1 


54*0 


55*0 










__. 




42*0 


40*0 


40*0 


40-5 


42*0 


38*0 












.-- 




9*5 


9*5 


8-8 


8*8 


8*0 




-41*6 


-43*6 


-44-0 


42-2 


44*6 


43*0 


42*2 
39*6 


40*7 
36*6 


41*5 
86-3 


42*0 
36*5 


41-6 
87*7 




"* 








44*8 


46*5 


42*5 


41*8 


43-2 


41*0 


42*2 




"" 










47*6 


45*6 


4S*9 


4C*0 


44*0 


44*0 




"" 








25*6 


26*2 


22*5 


22*0 


21*0 


19*0 


18*6 




— 


27-4 


— 


81-6 


31*3 


26*5 


27*8 
34*0 


23*0 
31*8 


28*0 
32*7 


20*6 
34*2 


19*0 
35*5 




27 

28 
29 
80 
31 


uu. 




18*8 


16*4 


15*8 


16*0 


16*9 


16*2 


14*0 


14*2 










19*0 


21*4 


18*8 


18*0 


16*0 


14*7 


14-0 


14*0 












35*0 


37*5 


35*5 


35*2 


36*0 


37*0 


37*0 




— 


— 


— 


— 


18*8 


17*1 


16*0 


16*0 


11*0 


11*2 


9-9 





Means 


-41-6 


-85-6 


-44-0 


-28*48 


-33*15 


-36*66 


-34*80 


-34*06 


-341& 


-33*82 


-3315 i-Si 
1 , 


OorreotionB 


_ 


— 


— 


— 


— 


-40*22 


-38*28 


-87*47 


-37*56 


-87*20 


-86*46 1-33 


OKsQlatlons 


- 


- 


— 


— 


— 


000 


1*94 


2*76 


8*66 


3*02 


8*70 


i 
1^ «. 
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FOBT CONFIDENCB — COlUiMtted. 

Abstract of Hourly Observations made during the months of November and December 1848. 



Spirit Thermometer constructed l^ Adie. 
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iKirtb, five feet above the pround. 

, r« > 1 1] leit'a scale - . Observations recorded withcttt corrcctio J. 

cuiber are -quantities. 
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FOBT COXFIDKNCB — coHUnned. 
ofBaaAj ObtemtioDS made during the months of Jannaiy and Febnury 1640. 
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Spirit Thermometer constructed by Adie. 
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— H2 




28 


— 


— 


— 


— 


— 


-27-0 


-27-0 


-27-6 


-20-0 


-16-0 


— IT- 




MeanB 


-46-75 


-47-00 


-48-90 


-87-60 


-2707 


-24-92 


-25*80 


-25-10 


-23-23 


-20*71 


— l^i 




Corrections 


- 


- 


- 


- 


- 


-27*41 


-28-38 


-27-61 


-25*55 


-22*7€ 


\ — SO--; 




Oscillations 


— 


— 


— 


- 


— 


0-97 


0-00 


0-77 


2*83 


6-6€ 


» 


4 ' < 



Suspended in the shade. 
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Spirit Thennometeroonstnictedl^Adie. 1 


2. 


3. 


4. 


6. 


6. 


7. 


8. 


9. 


10. 


IL 


Hidn«. 


Means. 


o 
-10 


e 
-0-6 


-1-2 


-!-9 


-S-6 


-S*0 


-S*9 


-1*6 


-i*8 


-S*6 


-1*0 


-f*86 


-5*5 


-6-4 


-7*8 


-4*0 


-30 


-2*5 


-2*0 


-6*6 


— 


— 


•~ 


-4*59 


-8-9 


-100 


-11*0 


-121 


-13-8 


-14-0 


-11*6 


-U*6 


— 


.* 


» 


-6*49 


-18-5 


-19-5 


-14*8 


-160 


-17-6 


-19*5 


-19*8 


-16*2 


— 


»-• 


•-• 


-16-77 


-S9-0 


-37-8 


-89*1 


-87*5 


-89*6 


-41*6 


-42*0 


-48*0 


— 


-* 


» 


-86-68 


-130 


-480 


-440 


-41 -0 


-48*0 


-40*8 


-48-5 


-420 


— 


*^ 


•~ 


-48-09 


-36-5 


-370 


-36*6 


-87-0 


-86-0 


-36-2 


-36*0 


-83*8 


>~ 


^ 


«• 


-8718 


-150 


-14-0 


-14-0 


-18*2 


-12*5 


-13*6 


-15*0 


-140 


— 


— 


— 


-14*73 


-8-0 


-8*7 


-9-1 


-10-0 


-11*0 


-12*5 


-14*0 


-15-6 


•~ 


~. 


mm. 


-U-79 


-26-8 


-26-0 


-24*0 


-23*5 


-230 


-22-6 


-22*5 


-28*8 


— 


•~ 


«.. 


-88-89 • 


-83-5 


-350 


-38-0 


-32*8 


-38*4 


-35*0 


-850 


-85*0 


-86*6 


-87-0 


... 


-88*86 


-8*0 


-6-0 


-5-0 


-12*5 


-8-6 


8*5 


2*1 


0-6 


— 




.^ 


-9-39 


-31 


-5-0 


-5*0 


-7*0 


-9-0 


-11*6 


-18*6 


-14-0 


— 


— 


~. 


-1*86 


-9-9 


-126 


-16*6 


-20*5 


-18*2 


-160 


-280 


-26*0 


— 


» 


mm» 


-14*88 


-380 


-37-5 


-88*0 


-41-0 


-39-0 


-89*5 


-41 


-45*2 


— 


— 


^^ 


-87*66 


— WO 


-44*7 


-47*0 


-44-8 


-47*8 


-48*9 


-47-5 


-42*8 


— 


— 


_ 


-46*85 


-25-8 


-24-0 


-23-0 


-20-5 


-18-0 


-17*0 


-16*0 


-16*0 


— 


— 


— 


-84*01 


-120 


-13-6 


-15-5 


-16-2 


-16*0 


-18*0 


-20*0 


-82*0 


— 


— 


— 


-14*49 


-32-6 


-31 


-290 


-26*0 


-25*0 


-20*8 


-18*9 


-17-6 


-16*0 


— 


— 


-ai-67 


-15-4 


-15*8 


-20-2 


-22-5 


-20*5 


-17*0 


-20*0 


-13-5 


-18*0 


— 


— 


-lJ-56 


25-2 


24-5 


23*5 


23*0 


22-0 


22*5 


28-6 


23-0 


83*0 


88*5 


aD*6 


89-28 


-7-9 


-8-0 


-8*0 


-8*0 


-8*0 


-8*0 


-70 


-3-8 


-1*6 


-ro 


-3*0 


-3*30 


0*4 


0-1 


-2-0 


-80 


-4-0 


-3*0 


-2*6 


-8*0 


-8*6 


— 


— 


-1-74 


-21-6 


-26-2 


-27*0 


-28*9 


-29*4 


-26*6 


-29*7 


-80*0 


-80*6 


-83*0 


-84*6 


-85-10 


-14-0 


-12*0 


-11*4 


-9-8 


-9*5 


-9-0 


-60 


-60 


— 


— 




-81-45 


-12-8 


-12-0 


-10*9 


-14-8 


-160 


-9-8 


-8*0 


-7*9 


— 


— 


—» 


-8*06 • 


; -23-8 


-260 


-29*8 


-34*0 


-800 


-31-5 


-38*0 


-34-8 


— 


— 


— . 


-28*25 


-:jo*o 


-28-7 


-27-0 


-28*8 


-280 


-28-0 


-260 


-22*5 


— 


— 


— 


-81*86 


-16-8 


-15-8 


-16*6 


-160 


-17-6 


-19-0 


-180 


-18-0 


-« 


— . 


~. 


-17*73 


-220 


-26-0 


-270 


-27*2 


-26-6 


-22*0 


-21*5 


-18-6 


— 


— 


— 


-98*83 


1- 

i- 


-21-2 


-20-6 


-22*4 


-28*5 


-32*0 


-32-5 


-83-0 


-86-0 


— 


— 


— 


-22-52 


- 18-98 


-18-49 


-19-10 


-19-87 


-19-17 


-1913 


-19*46 


-19-22 


-9*90 


-10*20 


-4'7B 


-18-88 


-20-88 


-20-34 


-21*01 


-21*86 


-21-09 


-21*04 


-21*41 


-2114 


- 


- 


- 


-20-86 




0-98 


1-52 


0*85 


000 


0-77 


0*82 


0-45 


0-72 


- 


- 


- 


- 


-33'0 


-88-6 


-88-0 


-42-0 


-88*5 


-38*8 


-40-5 


-420 


-440 


_ 


_ 


-89-28 


-18-0 


-21-2 


-26*0 


-26-0 


-260 


-27*2 


-29-8 


-31-0 


-33*0 


_ 


i— 


-87-iO 


• -7-8 


-8-0 


-10*4 


-18-5 


-160 


-19-5 


-19*5 


-18-8 


-16*6 


>~ 


— .. 


-18*13 


. -9-0 


-9-9 


-10-6 


-11*2 


-U-O 


-10-8 


-9*6 


-9-2 


-8-8 


— . 


_ 


-12-96 


i -8-0 


-7-8 


-8*0 


-9-4 


-14-2 


-19*5 


-21*8 


-26*0 


-28-5 


•~ 


~- 


-9*78 


1 -20-5 


-24-2 


-29.5 


-34*4 


-36*5 


-39*6 


-89-5 


-39-6 


-41-5 


— 


— 


-8909 


I -18-0 


-16-6 


-15*8 


-12-0 


-10*8 


-11*6 


-11*5 


-11*0 


-9*0 


-« 


-~ 


-81-80 


) 1 -8-2 


-8-6 


-7*8 


-7*2 


-7*6 


-8*8 


-7-5 


-9*2 


-9-6 


— 


— 


-8-57 




-12-0 


-160 


-21*4 


-26*6 


-24*0 


-26*6 


-28*6 


-81*6 


-38*0 


— 


~. 


-19-15 




-26-0 


-26-2 


-29*8 


-33*0 


-36*0 


-87-2 


-83*8 


-85*8 


-360 


— 


— 


-82-42 


D 


-310 


-88-0 


-84*2 


-37*6 


-360 


-300 


-38-5 


-88*0 


-87-6 


— 


— 


-S7-W* 


R 


-170 


-19-6 


-21*0 


-23-6 


-290 


-27*0 


-27-6 


-290 


-83-5 


— 


■^ 


-84-37 


4 


-15-6 


-18-0 


-140 


-20*5 


-18*5 


-16*2 


-140 


-18-0 


-12-1 


— 


— 


-19-86 


3 


90 


10-0 


10 2 


11*0 


13*6 


14*8 


15-2 


16*1 


16*8 


'— 


— . 


7-94 





27-0 


26-0 


24*0 


23*6 


210 


21*4 


20-1 


21*2 


28*0 


— 


— 


28-18 


;j 20-8 


19-5 


19*6 


20*8 


15*8 


13*0 


10*6 


9-5 


8*5 


— 


— 


18*28 


(» -7-8 


-7-6 


-7*5 


-60 


-5*5 


-4-2 


-8 2 


-2-6 


-8-0 


— 


— 


-6*62 


-8-0 


-2-5 


-80 


-3*0 


-3*0 


-80 


-3*4 


-5-5 


-6-4 


— 


— 


-4-21 


-20-0 


-21-8 


-23*8 


-24-6 


-26*0 


-27-5 


-20*0 


-28-8 


-28-0 


— 


— 


-28*41 





-80-0 


-81-8 


-330 


-34*5 


-86-0 


-37-5 


-88*0 


-88-0 


-39-4 


-40*8 


-41*6 


-88-48 





-81-0 


-82-0 


-32-6 


-3**1 


-320 


-30'3 


-80-2 


-32-0 


-320 


-31*0 


-31-0 


-38*93 


•0 


-31-0 


-8T2 


-81-8 


-33*5 


-34-5 


-33-6 


-82-5 


-82-5 


-340 


— 


~ 


-3205 


•5 


-25-6 


-27-0 


-29*3 


-38*0 


-36-0 


-36-4 


-41-3 


-42-0 


-41-5 


-440 


-43*4 


-32-96 


•0 , -35-0 


-85-0 


-86-2 


-42-6 


-47-8 


-50-5 


-50-8 


-51-2 


-53-0 


— 


— 


-44-60 


• o 


-35-7 


-36-6 


-88*3 


-440 


-49*0 


-47-5 


-47-0 


-47*0 


-48-0 


— 


— 


-41*22 


*j 


-35-6 


-84-6 


-36-4 


-87-5 


-86-4 


-86*0 


-85-0 


-85-0 


-85*0 


— 


— 


-41*36 


•0 


-81-0 


-31-0 


-81-8 


-86*0 


-38*0 


-38*0 


-36-0 


-88-6 


-37-4 


-36*0 


— 


-36-48 


•a 


-u-o 


-10-8 


-11*5 


-10*0 


-11*0 


-22-0 


-21-9 


-21-0 


-22*8 


— 


— 


-17-58 


w 


-16^ 


-17-80 


-18*80 


-20-72 


-21-64 


-22-70 


-23-01 


-23-56 


-23*86 


-37-80 


-88*63 


-20-09 


u 


-17-98 


-1908 


-20*68 


-22*79 


-23*80 


-26'69 


-26-81 


-26*92 


-26*85 


- 


- 


-22-10 


21 


io-« 


9*35 


7*70 


5-59 


4*58 


2*79 


3*07 


8*46 


3* 18 


— 


— 


— 
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Fort CosfiDWKCK^eimimued. 
Abftnct of Hoorly ObservatioDS made daring the montiii of March and April 1849. 



1 Mean Time 
1 at Station. 


Spirit Tbermometer ooDrtructed by Adie. 


1. 


2. 


8. 


^ 


6. 


6. 


7. 


8. 


9. 


la 


11. 


Xoot 


1 
2 

3 
4 
5 
6 

7 
8 
9 
10 
11 
12 
IS 
14 
15 
16 
17 
18 
19 
20 
21 
22 
2S 
24 
25 
26 
27 
28 
29 
SO 
31 




-28-0 
-S6-2 


e 

-28*6 
-37-8 


e 

-29-6 
-37-2 


o 
-40-2 


o 

-31*6 
-40*2 


-ilo 

-4-2 
-16-4 
-17-2 

-1-6 
30 
-30-6 
-21-9 
-S5-6 
-44-0 
-26-3 
-30-S 
-21-2 
-17-6 

-9-7 

-1-3 
-16-5 
-32-6 
-41-6 
-24-8 
-35-3 
-39-8 
-290 
-31-8 
-31-3 
-290 
-390 
-42-5 

-1-0 
-120 
-34-7 


-2S-8 

-7*0 

-13-3 

-17-7 

-1-3 

2-5 

-31 

-22-5 

-34-0 

-434 

-26-3 

-28-4 

-22-0 

-17-2 

-8-2 

-10 

-18-2 

-29-4 

-372 

-21-8 

-28-6 

-37-2 

-25-5 

-270 

-20-4 

-28-5 

-33-2 

-35-3 

0-0 

-4-8 

-80-4 


-2S-9 
-80 
-9-4 
-9-0 
-10 
2*6 
-26-0 
-21-7 
-32-4 
-410 
-25-2 
-240 
-19-8 
-16-0 
-7-0 
1-8 
-16-8 
-26-0 
-32-6 
-17-4 
-27-0 
-32-2 
-2t-7 
-21-7 
-25-2 
-260 
-27-0 
-28-6 
1-5 
-1-8 
-24-5 


-l?-7 

-7-5 

-6-0 

-4*0 

1*0 

3*6 

-20*5 

-20-1 

-28*0 

-81*8 

-23-0 

-210 

-17*0 

-ISO 

-3*2 

4*2 

-16*0 

-24-0 

-270 

-12*4 

-210 

-25-4 

-200 

-16*0 

-210 

-20-0 

-20-8 

-21-4 

2*0 

2-0 

-18-2 


-i8*o 

-2*9 
-2-2 

0-2 
2*5 
3*8 
-16-6 
-19*0 
-24-6 
-26-0 
-21-0 
-180 
-U'4 
-12*0 
-1*2 
8*0 
-16*0 
-22-2 
-22*8 
-11-2 
-16*8 
-21*5 
-16*8 
-12-5 
-20-0 
-16*5 
-160 
-15-6 
40 
8-0 
-17-5 


-5*0 

-1-0 

00 

4*0 

5*0 

4-5 

-13*8 

-17 

-«*8 

-20*0 

-18*3 

-U*2 

-10*5 

-11*5 

3-0 

7*5 

-160 

-20*8 

-20-0 

-0*8 

-14-8 

-20*6 

-12*5 

-9*8 

-183 

-15*2 

-12*0 

-12*5 

6'3 

0-6 

-12-5 


-I'l 
3;i 

«"! 

6': 
-9'< 

-W? 
-17! 
-13- J 
-10< 

-n 
It 

Wi 
-15i 

-18-: 
-igj 

-9'< 
-121 

n t 

-16 

-9 

»• 

2- 

-10- 


Meant 


-50-60 


-82-15 


-83-85 


-86-25 


-86-90 


-23-63 


-21-99 


-18-88 


-14-69 


-11*82 


-9-68 


-7-8 


Gorrectioni 


— 


— 


— 


— 


— 


-25-90 


-24- 19 


-20-77 


-16-16 


-13-00 


-10-65 


-3-: 




- 


- 


- 


~ 


- 


0-00 


1-80 


5-22 


9*83 


12*09 


16*34 


17-i 


1 
2 

S 

4 

5 

6 

7 

8 

9 

10 

11 

12 

IS 

14 

15 

16 

17 

18 

10 

20 

28 
24 

26 

26 
27 
28 
29 
80 


- 


z 


- 


z 


-^•8 
-21-0 

-11-5 

-,2-5 

10 
60 


-28-5 
-17-2 

-20-2 

0-7 

-16-0 

-n-s 

3-8 

-21-5 

-34-0 

-5-5 

-12-0 

-24-0 

-18-6 

-2-0 

4-8 

-11-0 

-22-5 

-18-9 

-8-0 

-2-0 

8-5 

170 

2-0 

15-0 

6-0 

-17-5 

-9-0 

-5-0 

-7-0 


-19-5 

-9-5 

5-2 

-13-8 

2-2 

-10-6 

-8-0 

6*8 

-18-0 

-28-2 

-3-5 

-12-5 

-18-0 

-150 

-1-8 

8-0 

-6-0 

-17-0 

-9'5 

-0-0 

-1-0 

6-0 

18-0 

3-2 

17-6 

7-5 

-9-0 

-7-8 

-2-5 

0-5 


-13-7 

-3-0 

6-0 

-11-2 

5*4 

-7-6 

1-0 

8-0 

-16-0 

-24-0 

-20 

-120 

-14-0 

-5-5 

1-2 

6*0 

-50 

-17-0 

-70 

8-5 

-0*0 

11-0 

13-7 

6-0 

17-6 

10-8 

-4-6 

-4-8 

-1-0 

2-6 


-6*5 

80 

16*3 

-7*6 

8-0 

-3-6 

20 

15*0 

-100 

-16-0 

2-0 

-11-0 

-10*0 

-1-6 

30 

90 

-1*2 

-15-0 

-20 

4*8 

-0*0 

11*2 

14*0 

7-6 

19-5 

9-0 

10 

-0-8 

0*5 

10*0 


-8*0 

5-0 

17*8 

-50 

9*6 

-0-3 

7-5 

10*0 

-8*0 

-12*0 

5-5 

-9-8 

-9*9 

1-4 

70 

140 

-10 

-ISO 

1-0 

8-0 

20 

14-4 

16-8 

100 

18-6 

8-8 

30 

SO 

0-5 

9-0 


-5*4 

8*0 

19*8 

-40 

12*0 

00 

6-5 

11*1 

-6*9 

-100 

10*5 

-8*0 

-7*5 

4-0 

8*5 

13-0 

-0*5 

-11-0 

8-0 

100 

3-5 

15-8 

180 

12-5 

18-3 

SO 

8-4 

40 

1-5 

7*9 


-3' 
10^ 

IV 
—i" 
11 

1 

?■ 

10 

-5- 

-7- 

+f.' 

-6 

-5' 

4 

10 

11 

1 

-10 

s 

lu 

4 
IT 
IS 

l\ 

11 


Meaiw 


— 


— 


— 


— 


-6-20 


-8-82 1 -4-68 


-1-84 


1*69 


8-63 


4*71 1 5- 


CJorrectiona 


- 


~~ 


- 


- 


-6-89 


-9-70 


-5-16 


-2*02 


1-69 


3*53 


4-71 ' 5-: 




— 


— 


- 


- 


2-81 


0-00 


4-55 


7-68 


U-S9 


13*23 


14*41 


iy> 



Suspended in the shade. 
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Fort Comfidexcb— conlmtieflL 
Abstract of Hourly Obsenrations made during the months of March and April 1849. 





2. 


3. 


4. 


6. 


6. 


7. 


8. 


9. 


10. 


U. 


Midn«. 


MeMii. 


-So 


-So 


-S-5 


e 
-9-5 


-15-0 


-l?-2 


-l?-8 


-iS-0 


-lS-5 


o 


o 


-fl-59 


4*2 


4-0 


8-0 


-0-9 


-6-0 


-18*6 


-18-8 


-13-2 


-11-2 


» 


— . 


-4-18 


-0-2 


-1-0 


-4-4 


-50 


-9-5 


-11-5 


-11-0 


-7-5 


-5-0 


_ 


_ 


-6-75 


6-6 


7-6 


7*0 


5*8 


5-0 


4-8 


2-0 


1-0 


0*4 


~. 


_ 


0-48 




70 


7*6 


6-2 


5-1 


4*1 


8-5 


3-5 


8-8 


S'5 


_ 


.^ 


8-68 




2-4 


1*0 


1-8 


-8-0 


-6-5 


-14-5 


-17-5 


-20-5 


-22*2 


_ 


_- 


-2*78 




-6*5 


-7*0 


-60 


-7-0 


-10-2 


-9-8 


-90 


-12*5 


-10-0 


— 


— 


-18-78 


- 


-14*8 


-14*6 


-17-0 


-20-0 


-240 


-25*0 


-25*0 


-260 


-26-5 


_ 


— . 


-20-29 


- 


-21-2 


-20*8 


-21-2 


-28-6 


-28-0 


-80-2 


-82*2 


-380 


-890 


— 


~-^ 


-27-78 




-18-0 


-18*0 


-210 


-22-5 


-28-5 


-23-5 


-28-5 


-22*5 


-22-5 


_ 





-26-80 




-20*0 


-20-0 


-21-2 


-28-5 


-260 


-25*0 


-24-4 


-24*4 


-260 


_ 


— 


-28-72 




-lS-6 


-150 


-16*0 


-18-6 


-20-5 


-22*6 


-26*5 


-32-6 


-81-5 


— 


— 


-21-28 




-80 


-8*6 


-9-5 


-10-5 


-12-5 


-14-5 


-14-8 


-15-0 


-15-8 


— 


— 


-18-68 




-10-0 


-90 


-10-0 


-10-8 


-15*6 


-170 


-18*2 


-16*8 


-16-8 


— 


— 


-18-60 




4*0 


-0*5 


0-0 


-1-2 


-2-5 


-2-4 


-2-6 


-8-0 


-80 


— 


— 


-2-44 




90 


7-2 


S'8 


2 5 


1-0 


-1-5 


-4*2 


-4-0 


-4-0 


•> 


■— 


2-82 




-16-0 


-15*4 


-16*0 


-16-2 


-200 


-21-0 


-22-5 


-28-0 


-80*5 


_- 


_ 


-18*61 


1 


-17 


-16*9 


-17-5 


-10*0 


-21*5 


-24-5 


-25*2 


-260 


-80-5 


— 


— 


-22*85 


\ -16-4 


-14*6 


-16*8 


-16-8 


-21*5 


-21*8 


-260 


-24-0 


-24-0 


— 


— 


-23-44 


) -6-5 


-7-0 


-80 


-11-2 


-16-2 


-20-4 


-23-0 


-240 


-240 


-25*2 


-28-0 


-16* 14 


k 


-14-0 


-18-8 


-18*6 


-17-0 


-20*0 


-280 


-31-0 


-32-5 


-32-5 


-37-0 


-36-8 


-24-50 


) 


-16-5 


-160 


-160 


-16*5 


-20-0 


-28-0 


-27-2 


-20-0 


-80-0 






-27-02 ♦ 


) 


-12-5 


-18*0 


-14*0 


-17-0 


-19*8 


-20-2 


-30-8 


-84-0 


-80-0 


<_ 


— 


-20-66 


5 


-4-2 


-6*5 


-60 


-7*8 


-12-9 


-18*8 


-280 


-25-5 


-25-5 


— 


— 


-16-52 


6 


-17-0 


-16-6 


-17-5 


-180 


-21*6 


-26*2 


-28-8 


-80-8 


-31-4 


— 


... 


-22-71 





-140 


-15*6 


-15*2 


-17-5 


-21*5 


-260 


-30-5 


-81-6 


-32-5 


— 


— 


-21-44 





-100 


-10*6 


-11-0 


-18-8 


-17-5 


-200 


-26-5 


-31-0 


-89-0 


— . 


-~ . 


-20-66 


3 


-6-5 


-6*6 


-6-8 


-8-3 


-12-8 


-20*6 


-20-2 


-25-3 


-22*4 


— 


__ 


-17-65 


6 


10-6 


11-8 


12-8 


9-0 


7-5 


6-6 


6-5 


4-5 


4-8 


— 


_— 


6*20 


B 


-0-6 


0-0 


-2-0 


-4*8 


-6*5 


-11-0 


-16-6 


-20-4 


-22*0 


_ 


— 


-6-44 


'8 


-80 


-7-8 


-6*8 


-8-0 


-14*0 


-21*6 


-21-5 


-270 


-80-0 


— 


— 


-17*79 


15 


-7-41 


-7-69 


-8-53 


-10-50 


-18-75 


-16*94 


-18-74 


-20-51 


-20-88 


-31.10 


-81-65 


— 


20 


-8-15 


-8-48 


-9-88 


-11*55 


-15-12 


-18-63 


-20-61 


-22-56 


-22-91 


- 


— 


-15-69 


20 


17-84 


17-55 


16*61 


14-44 


10*87 


7*86 


5-38 


8-43 


806 


- 


- 


- 


rs 


1-0 


00 


0-0 


-2-0 


-5-0 


-100 


-15-5 


-19-5 


-210 


_ 


_ 


-9-09 


i-0 


120 


8*8 


9-8 


8*0 


7-0 


5*6 


50 


40 


4-0 


--. 


— 


4-46 


JO 


7-8 


8-0 


4-9 


8*0 


1-1 


-1*9 


-80 


-50 


-6-2 


— 


— 


6*81 


1-2 


-0-2 


1*0 


1*8 


1-0 


-80 


-12-6 


-16-0 


-140 


-15-0 


•—. 


— 


-7-16 


I't 


12*0 


11*5 


7-4 


7-5 


50 


-2-0 


-6-0 


-8-0 


-110 


— 


— 


4-61 


8-5 


4-5 


4*5 


4-8 


20 


-10 


-4*5 


-6-5 


-6-5 


-6'5 


— 


— 


-2-48 


80 


60 


6*2 


7-5 


5-0 


80 


8-0 


3-2 


80 


80 


— 


— 


3-02 


10 


4*0 


2*2 


1-0 


-20 


-4-8 


-6-8 


-6-2 


-90 


-14-5 


— 


— 


2-42 


6-2 


-4*6 


-6-0 


-7-5 


-9-8 


-12-0 


-15*6 


-260 


-22-5 


-26-8 


— 


— 


-18-08 


8-0 


-80 


-7-6 


-8-6 


-5-8 


-10-5 


-16*0 


-14-5 


-12-0 


-10-0 


-~ 


>— 


-18-31 


6-8 


4-8 


2*5 


2*0 


-20 


1-0 


1-0 


0-5 


10 


-8-0 


— 


— 


1-78 


5-2 


-6*0 


-5-0 


-5-5 


-6-5 


-8*0 


-100 


-110 


-12-5 


— _ 


— 


— 


-8-84 


50 


-4-0 


-4-0 


-8*5 


8-5 


-5-5 


-80 


-180 


-220 


-21-8 


— . 


— - 


-10*84 


70 


8*0 


8*0 


70 


6*0 


40 


0-0 


-80 


-2-5 


-2-5 


— 


— 


-1-07 


9-6 


11*5 


18-0 


140 


12-5 


11 


100 


7*0 


50 


5-0 


— . 


— 


7-82 


12-0 


11-0 


110 


100 


100 


6*0 


2*0 


00 


-40 


-8*5 


— 


— 


712 


2-2 


8-0 


2-2 


1-5 


0-2 


-2*5 


-60 


-90 


-15-0 


-20-0 


— 


— 


-4-31 


-8-8 


-7*6 


-6-5 


-5*5 


-4-8 


-60 


-80 


-130 


-20-0 


-21-6 


— 


— 


-1218 


40 


6-0 


5-8 


6*4 


7-0 


60 


5-0 


00 


ro 


-1-2 


— 


— 


0*68 


16-2 


160 


17-0 


16-2 


ISO 


18-0 


180 


18*4 


14-5 


-14-0 


180 


no 


8-24 


&2'(l 


6-6 


6*2 


60 


5-0 


00 


-80 


-60 


-8-0 


-100 


— 


— 


0-31 


40 


88-0 


190 


200 


18-5 


170 


150 


ISO 


13*2 


130 


— 


— 


14-94 


M-C 


16*0 


140 


120 


8*5 


5-0 


8*6 


-10 


-3-0 


-2-5 


— 


— 


10-68 


ni 


12*5 


11*5 


11-0 


18-0 


11*8 


110 


9*0 


90 


9-0 


— 


— 


9* 12 


24-J 


23'S 


24*0 


20-8 


17-2 


14*5 


12 


90 


5-0 


4*5 


— 


— 


10-80 


6-C 


) 4-8 


60 


S-5 


8-5 


1*0 


00 


-3-0 


-10*0 


-19*0 


— 


— 


2*91 


7'( 


) 5*8 


5-0 


60 


6-0 


10 


00 


-20 


-13-5 


-16-6 


— 


— 


-114 


B-( 


1 10-2 


ISO 


13*8 


11-5 


6*0 


80 


2-0 


-4-0 


-6*5 


-10-5 


-70 


1*42 


4" 


i 40 


8-0 


70 


6-5 


8*0 


80 


00 


-4-0 


-7-0 


— 


— 


109 


12- 


J 12-5 


11-2 


120 


10*0 


8-5 


7-8 


5-0 


8-6 


3-0 


— 


— 


702 


6-7 


f> 6*47 


6-28 


6*06 


4-72 


2-22 


-0-25 


-3-00 


-5-19 


-7-19 


1*25 


2*0 


— 


6-7 


6-47 


6-28 


606 


4-72 


2*22 


-0-27 


-3-40 


-5-71 


-7-91 


- 


- 


0-91 


lfl-4 


16*17 


15*08 


16-76 


14*4fi 


11-92 


9-48 


6-30 


8*99 


1-79 


- 


- 





NuenhoiriiciUo, Otacrratloni reoordod without oorroolioik 
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MBTBOBOLOeiCAX* OB8BRVATION& 



Fort ComrmBiroB— <oiifmiieii. 
Mean ItaipentoKS in the Shade for the Months at the Hours of Obeerration, and for t#eBtire PerioitJ 



Period!. 


Adie's Spirit Thermometer in the Shade. ' ^ 
























M 




1. 


2. 


3. 


4. 


6. 


6. 


7. 


8. 


9. 


10. 


IL 


yooL 1 


2Sdaja > 
OctcSber -j 


- 


- 


- 


- 


- 


o 


iVm 


18-90 


&-08 


&-74 


21-52 a*' 


Norember " 


- 


- 


- 


- 


- 


-2-83 


-3-86 


-4-23 


-3-83 


-2-34 


-1-07 on 


December - 


- 


- 


- 


- 


- 


.40>i2 


-88-28 


-87-47 


-87-56 


-87-20 


-86-46 -85T* 


Janoaiy - 


- 


- 


- 


- 


- 


- 


-21-12 


-21-67 


-21-15 


-20-73 


-20-a 


-«•«, 


Fehniary - 


- 


- 


- 


- 


- 


-27-41 


-28-38 


-27-81 


-26-56 


-22-78 


-20-79 


-19-10 . 


March 


- 


- 


- 


~ 


- 


-26-W 


-2419 


-20-77 


-1616 


-13-00 


-10-65 


1 
1 


April - - 


- 


- 


- 


- 


- 


-9-70 


-5-16 


-2-02 


1*68 


8-68 


4-71 


1 


Means of 7^ 
months S 


- 




- 


- 


- 




-19-93 


-18-95 


-11-72 


-10-86 


-9-01 


-:•» 


Means of 3") 
winter > 
months J 


- 


- 


- 


- 


- 


- 


-80-27 


-20-88 


-29-02 


-27-80 


-26-70 


-a«! 



Thermometer used stood at 86? in 
Obsenrations in this table corrected for the eiror 
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METEOROLOGICAL OBSERVATIONS. 379 

FoBT CoNFiDBNGE — Continued. 
f ean Temperatoies in the Shade for the Months at the Hours of Ohserration, and for the entire Periods. 





1. 


a. 


8. 


4. 


6. 


6. 


7. 


8. 


9. 


10. 


11. 


Midn«. 


Meanaof 
Months. 


2S-42 


&-01 


2!-29 


19-96 


19*82 


16-66 


lV80 


iVos 


lV88 


e 


- 


- 


lS-62 


0-41 


-0-09 


-1-06 


-1-80 


-2*88 


-8*82 


-8-97 


-8-86 


-4-28 


- 


- 


- 


-2*40 


35 78 


-57-07 


-87-46 


-87*87 


-37-81 


-37*64 


-87*78 


-87*82 


-87*72 


- 


- 


- 


-87*48 


19-«1 


-2188 


-20-34 


-21*01 


-21*86 


-21*09 


-21*04 


-21*41 


-21*14 


- 


- 


- 


-20*86 


18-U 


-17-9S 


-19-03 


-ao-68 


-22*79 


-28*80 


-*26-69 


-26*81 


-26*92 


-25*26 


- 


- 


-28*29 


-8-20 


-8-15 


-8*46 


-9*88 


-11*66 


-16-12 


-18*63 


-20*61 


-22-66 


-22*91 


- 


- 


-15*59 


6-70 


6-47 


628 


6*06 


4-72 


2-22 


-0*27 


-8*40 


-6-71 


-7*91 


- 


- 


-0*82 


-7-46 


-7*96 


-8-40 


-9-18 


-10-40 


-11*74 


-12*92 


-18*47 


-14*66 


- 


- 


- 


-11-69 


23-33 


-26-14 


-26*46 


-a7*2S 


-28*29 


-28*42 


-29-07 


-2912 


-29-20 


- 


- 


- 


-27-91 



oezine mercury. Zero point correct. 

' -4^^ Dotween the aero point and -40' Fahrenheit. 
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XBTEOBOLOQICAL OBSEBYATIOKS. 




FORT CONFIDENCE. 
Abstract of Hourly ObflervBtions in the month of October 1648. 



DV. 


Spirit Thermometer by Adie, Fahrenheit's scale. Kept within the Observatoiy. 


Standi 


MeinTime 


























at Station. 


1- 


2. 


8. 


4. 


6. 


6. 


7. 


8. 


9. 


10. 


IL 


Nooo. 






- 


- 


o 


e 


o 


e 


e 


e 


e 


o 


e 


e 




- 


- 


~ 


- 


- 


- 


- 


- 


~ 


- 


- 


_ 






.. 


_ 


*. 


— 


.~ 


.— 


.— 


— 


.— 


~- 


~. 


— 




IS 


—^ 


_ 


— . 


— 


... 


— 


— 


— 


— 


— 


— 


— 




13 


.. 


_ 


_ 


_ 


.— 


— 


.— 


-^ 


~- 


— . 


■^^ 


— 




14 


~- 


~. 


_ 


— 


.— 


— 


— 


— 


— 


— 


16-0 


19-6 




16 


_ 


_ 


— 


_ 


_ 


.— 


— . 


21-5 


21*6 


22*0 


22-0 


223 




16 


.. 


... 


_ 


— 


— 


— 


— 


WO 


24*0 


25*0 


260 


27*0 




17 


_ 


«_ 


— 


— . 


_ 


.— 


250 


25-0 


— > 


180 


28*0 






18 


._ 


_ 


_ . 


•~ 


— 


— 


— 


— 


— 


— > 


S7*0 


8S-0 




19 


— 


_ 


— 


— 


— 


— 


— 


— 


— 


— 


— 


1 


20 


_ 


_ 


— 


— 


— . 


26*0 


260 


25*0 


26*0 


26*0 


25*0 


27-5 1 


21 


_ 


_ 


._ 


2S'0 


— 


— 


220 


22-0 


21*6 


23*0 


24*0 


25-0 


29 


__ 


.. 


_- 




— 


19-0 


20*0 


20*0 


20*0 


19*8 


18-6 


IS'5 


23 





_ 


~ 


>— 


— 


24*0 


24-0 


240 


25-0 


27*8 


280 


2S'0 1 


U 





___ 


._ 


— 


25-0 


25-0 


25-0 


26*0 


25*0 








20 


_ 


— . 


28*0 


28-0 


— 


2S-0 


28-0 


— 


— 


— 


290 


211 


26 


— 


__ 






— 


28-0 


28-0 


29*0 


80-0 


80*0 


31*0 


3S« 


27 


w» 


_ 


280 


27-0 


— 


— 


26-6 


27*0 


28-0 


29*0 


800 


sio 


28 





_ 






— 


27-5 


28-0 


29-0 


29-0 


300 


800 


300 


20 


_„ 


«_ 





~- 


— 


26-5 


20-6 


26*8 


— 




2«0 


260 


. 30 





_ 


~ 


— 


21-4 


220 


21-0 


20-6 


21*0 


22*0 


220 


air« . 


31 


— 


— 


— 


— 


— 


— 


13-6 


140 


14-6 


160 


16-0 


170 


1 


Moaiw 


— 


~ 


28-00 


26-00 


23-20 


2611 


24-12 


23-77 


23-80 


28-97 


25*53 


25*;i 


1 
1 


OscUlatlons 


— 




— 


— 


— 


1-34 


0-36 


0*00 


0-03 


0-20 


1*76 


1*^1 



AU the Temperatures above lero. 



KETKOBOLOGICAL OBSEBYATIOKS. 
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FOBT CONFIDENCR 
Abstract of Hourly Obserrations in the month of October 1848. 





At S6P desreos in fireesing mercuiy. Same Temperature with Declinometer and suspended Magnets. 




1. 


8. 


8. 


4. 


5. 


6. 


7. 


8. 


9. 


10. 


11. 


Midn«. 


Means. 




o 

MO 
29^0 

rro 

2S-0 
S80 
»^0 

»-o 

t8*0 

aoo 

86*0 

»-o 

17-8 


z 

M^O 
»'0 

ssTs 

820 
B0*2 
28-0 

»^0 
8S-0 
2»-0 

ao-0 

25*6 
lB-2 
17-8 


o 

2ro 

220 
M^O 

»^0 
22*0 
200 
28-0 

2r8 

880 
81*0 
280 
26*5 
19*2 
18*0 


o 

280 

28^5 
21*8 
210 
270 

28*6 
82*5 
81*0 

25^5 
19*0 
17*7 


e 

23*0 

»^0 
21-8 
21*0 
26*0 
28*0 
28*7 
200 
80*5 

25^8 

ira 


e 

29^0 
27*0 
21*0 
210 
27*0 
28*0 
28*0 
29*0 
810 

25^2 
17*0 
17*5 


e 

vro 

28*0 
210 
21*0 
270 
28*0 
27*6 
29*0 
81*0 

25^2 
13-5 
170 


o 

29*0 
27*2 
20-4 
21*2 
27*2 
28*0 
88-5 
29-0 

ao-0 

250 

iro 


o 

280 
82-0 
29-0 
27*2 
20-0 
22*0 
260 
28-0 
28*5 
290 
29-0 

26-0 
18-0 
IB-O 


1 


- 


I 


o 

iTar 

22*02 
25*87 
24-00 
82*50 
29-00 
28*68 
22*06 
80-lS 
28-08 
25-50 
28-48 
80*28 
28*24 
29*15 
26*72 
19*88 
16*66 




29*54 


25*38 


25*11 


24*85 


25*88 


25*11 


24*77 


26-77 


24-98 


- 


- 


- 


24*98 




vn 


VfiS 


1*84 


1*08 


1-60 


1*84 


100 


2-00 


1-21 


— 


— 


— 


— 



An tbe Ten^enitorM abofio MTQw 
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Fort Confidbmce — conimued, 
Abetnct of Hborlj Observations in the months of November and December 1848. 



MoMiTimfl 
at Station. 


Spirit Thermometer by Adie. kept within the Observatory. SUuds tfc »" | 


1 


1. 


8. 


8. 


4. 


5. 


6. 


7. 


8. 


9. 


10. 


IL 


Noon. 




10 
11 
12 
18 
U 
16 
16 
17 
18 
19 
25 
21 
22 
28 
26 
26 
26 
27 
28 
29 
SO 


- 


- 


18-8 


o 

-0-6 
-2-8 

18-6 
1-0 


^•2 
"9-8 

"i-o 

-6-7 
-1-7 

~7-8 

110 
13-6 

18-5 

"o-8 
-8-6 
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Abstract of Hourly OfafleryationB in the months of January and February 1849. 



mercury freezes. Same Temperatura with Declinometer and suspended Magnets. 
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Fort Confidbkce — continued. 
Abstract of Hourly Observations in tbe months of March and April 1849. 
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-15-8 


-16-2 


-16-0 


-16-2 


-16-4 


-15-8 


-150 




12 


— . 


— 


•—. 


— 


— 


-16-6 


-16-8 


-17-4 


-130 


-11-5 


-10*2 


-10-0 




13 


— 


— 


— 


— 


— 


-16-4 


-15-4 


-15-0 


-11-5 


-9-4 


-8-2 


-7-a 




14 


— 


.. 


— . 


— 


— 




-11-5 


-11-6 


-100 


-100 


-8*0 


-6-0 




16 


— 


— 


— 


— . 


— 


-8-8 


-8-7 


-8-0 


-8-0 


-7-2 


-6*2 


-5-1 




16 


— 


— 


i-. 


— 


— 


-3-6 


-3-3 


-3-2 


-30 


-20 


-2-0 


-ro 




17 


— 





_ 


_ 


— 


-0-7 


-1-6 


-1-9 


-1-8 


-20 


-20 


-1-5 




18 


— 


— 


— 


— 


— 


-2-5 


-14-0 


-14-2 


-15 


-140 


-lS-8 


-lS-0 




19 


— 


— 


— 


— . 


— 


-17-7 


-18-2 


-17-8 


-16-5 


-16-8 


-15-0 


-13-5 




20 


— 


■~— 


— 


— 


— 


-16-2 


-16-7 


-15-2 


-12 


-100 


-10-0 


-6-8 




21 
22 
23 


-90 


-9-8 


-10*1 


-10-8 


-11-4 


-12-2 


-12-7 


-12-8 


-10-8 


-90 


-8-8 


-60 




__ 


_ 


_ 




__ 


-13-6 


-13-6 


-13-6 


-11*2 


-11-2 


-11*2 


-11-0 




24 


_ 


_ 


__ 





— 


-13-2 


-13-6 


-13-6 


-130 


-13-0 


-10*2 


-9-1 




25 


—~ 


•—. 


>— 


» 


— 


-13-2 


-13-6 


-ia-2 


-12-8 


-12-4 


-11-6 


-IDS 




26 


— 


.— 


— . 


_ 


— 


-ISO 


-13-4 


-13-3 


-12-8 


-11-5 


-10*2 


-llVO 




27 


— 


~. 


~- 


— 


— 


-14-5 


-15-2 


-14-9 


-130 


-13-0 


-120 


-100 




28 


.— 


— 


— . 


— 


~> 


-160 


-15-5 


-16-2 


-14-6 


-ISO 


-12*5 


-10-5 




29 


— 


— 


— 


— 


— 


-8-6 


-6-8 


-5-2 


-4-6 


-3-0 


-1*6 


-0-2 




30 


— 


— 


— 


— 


— . 


0-8 


0-3 


0-2 


01 


0*5 


0*6 


01 




31 


— 


— 


— 


— 


— 


-90 


-9-6 


-9-5 


-7-6 


-8-0 


-7*5 


-6-6 




Meaha 


-900 


-9-80 


-1010 


-10-80 


-11-40 


-9-60 


-1037 


-10-27 


-9-06 


-8-19 


-7*21 


-61S 




Corrections 


- 


- 


- 


- 


- 


-10-66 


-11*41 


-11-30 


-9-97 


-9-01 


-7*98 


-6-8W 




Ovulations 


— 


— 


— 


— 


— 


0*85 


0-00 


0-11 


1-44 


2-40 


8*48 


4*61 




1 




_ 


_ 


_ 


_ 


-10-0 


-10-0 


-10-0 


-100 


-9*2 


-7*2 


-61 




2 


>. 


_ 


— . 


— . 


~. 


-60 


-6-7 


-6-0 


-6-6 


-60 


-40 


-SO 




8 


.. 


— 


— 


_ 


— 




80 


3*8 


4-8 


6-5 


6*5 


7*3 




4 


— 


~. 


.— 


.^ 


~. 


-1-0 


-1-5 


-1-2 


-1-5 


-10 


-10 


2o 




6 


_^ 


— 


.. 


_ 


.. 


0-8 


1-0 


1-8 


4-3 


6-6 


7-0 


8-2 




6 


._ 


— 


•~ 


— 


— 


3-0 


2-3 


8-2 


4-6 


— 


80 


10 n 




7 


__ 


_ 


— . 


— 


.^ 


8-0 


2-2 


2-0 


7-0 


11-0 


13*5 


7-u 




8 


_ 


— . 


—■ 


.. 


— 


60 


6-0 


5-0 


5-5 


70 


8*0 


8-5 




9 


— 


— 


— 


— 


— 


-10 


-1-6 


-1-8 


1-6 


20 


8-5 


4ft 




10 


.- 


*— 


— 


— 


— 


-8-0 


-9-0 


-110 


-6-0 


-30 


-2*5 


-2rt 




11 


_ 


— 


.~ 


— 


— 


-5-0 


-50 


-3-0 


-20 


0-0 


1*0 


2"»» 




12 


— 


— . 


— 


>-. 


-0-2 


-0-2 


-4-8 


-4-8 


-4*8 


-4-0 


-8*0 


-2'<> 




IS 


.. 


.. 


>^ 


_ 


— 


-8-0 


-8-0 


-8-0 


-8-0 


-80 


-50 


-4-«! 




14 


~. 


— 


— 


— 


— 


-4-8 


-60 


-6-5 


0-0 


-0-8 


01 


3-0 




15 


__ 


— . 


— 


— 


•— . 


0-0 


0-0 


10 


2-5 


4-0 


60 


7-- 


16 


-. 


— 


— 


— 


— 


60 


6-0 


6-0 


7-6 


90 


9*0 


12 m 


17 


_ 


— 


M 


~. 


6-0 


4*6 


40 


4-0 


6-0 


6-1 


7-0 


7o| 


18 


>^ 


— 


— 


— 


— 


-1-6 


-1-0 


-1-0 


-1-0 


-20 


-2*0 


-2a 




19 


_ 


— 


— 


.. 


— 


-7-0 


-7-0 


-70 


-3-0 


-1-0 


8*2 




1 


20 


... 


.. 


— 


^^ 


80 


6-0 


6-6 


6-0 


8-0 


8-0 


70 


10- 




81 


» 


— 


— 


~ 


8-8 


8-0 


10-0 


10-2 


9-6 


9-6 


lS-0 


15-.* 




82 


*« 


— 


M 


— 




7-5 


7-0 


7-2 


7-6 


9-0 


90 


10-2 




23 


— . 


-» 


'— . 


— . 


— 


14-2 


15-0 


15-0 


170 


18*6 


200 


2C. •> 




24 


_ 


— . 


w~ 


_ 


7-9 


7-2 


lO'O 


7-5 


10-0 


90 


9*2 


10 -2 




26 


~ 


— 


— 


— 




120 


14-0 


14-2 


15-5 


150 


17*6 


1> - 




26 


_ 


— 


— . 


— 


16-0 


150 


17-0 


20-0 


17-0 


19-0 


170 


1(»-M. 




27 


— 


— 


— 


— 


— 


6-0 


4-5 


6-0 


50 


7-0 


80 


VTi 




28 


— . 


— 


— 


_ 


_ 


1-0 


10 


2-0 


2-2 


SO 


4*6 


6 m 




29 


— . 


— 


— 


— 


— 


1-0 


1-0 


2-6 


4-0 


5-2 


6*5 


s w 




80 


— 


— 


— 


— 


— 


20 


2-0 


2-0 


4-0 


60 


_!:i 


T-ot 




Means 


- 


- 


- 


- 


6-75 


1-W 


1-67 


1-94 


3-38 


4-30 


6*40 


6.^ 




OsciUatious 


— 


— 


— 


— 


— 


0-00 


0-08 


0-30 


1-74 


2-66 


3-85 


i<H 










Temrcraturea 


&bOTC zero without a prefixed sign. 












Ik 


^ 






















i 
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FoBT Confidence — continued. 
Abstract of Hourly Observations in the months of March and April 1849. 



j mercuiy freoies. Same Temperature with the Declinometer and suspended Magnets. 




1. 


2. 


S. 


4k 


6. 


6. 


7. 


8. 


9. 


10. 


11. 


Midii». 


Means. 




o ^ 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 




-50 


-4-6 


-3-0 


-0-0 


-5-5 


-60 


-60 


-tf-0 


-6-5 


-6-5 






-8-26 




-0-8 


-10 


08 


0-5 


-0-0 


-0-0 


-00 


-0-2 


-0-5 


-0-5 


— 


— 


-2-67 




SO 


4-8 


2-0 


2-0 


2-0 


1-5 


11 


1-0 


10 


1-0 


— 





018 




-1-0 


-0-2 


0-0 


0-5 


1-2 


2-0 


2-2 


2-0 


1-8 


-1-6 


_ 





-0'4« 




6-0 


e*o 


6-0 


6-0 


4-0 


8-0 


8-5 


3-5 


8-5 


8-5 


— 


_ 


8-50 




8-0 


8-2 


8-0 


5-4 


6-0 


50 


4-4 


4-0 


8-5 


8-0 





__ 


6-06 


-1-0 


00 


-1-0 


-2-0 


-2-0 


-1-8 


-1-8 


-20 


-2-5 


-3-0 


— 





-2-82 


-4-0 


-6-0 


-60 


-60 


-6-0 


-6-0 


-8-0 


-8-0 


-9*0 


-10-0 








-7-31 


-7-0 


-6-0 


-3-5 


-8-0 


-8-0 


-8-8 


-9-5 


-9-8 


-10-5 


-110 





_ 


-9*68 


! -15-5 


-150 


-15-0 


-15-0 


-14-5 


-14 


-140 


-140 


-14-5 


-15 








-15-81 




-13-5 


-13-4 


-13-0 


-12-5 


-12-5 


-12-0 


-130 


-13-2 


-14-0 


-14-0 





__ 


-14-23 




-10-5 


-100 


-10-0 


-10-0 


-10-0 


-10-8 


-u-0 


-11-0 


-11-5 


-120 





__ 


-11-88 




-7-0 


-6-5 


-6-5 


-7-0 


-7-0 


-7-5 


-7-5 


-8-0 


-8-2 


-8-5 





_ 


-9-15 




-5-0 


-4-5 


-1-0 


-4-0 


-4-6 


-5-0 


-6-0 


-70 


-7-4 


-80 


«_ 


_ 


-6-85 




— 4-8 


-30 


-3-0 


-8-0 


-30 


-2-5 


-20 


-2-0 


-2-2 


-30 


__ 


__ 


-4-74 




0-8 


1-8 


2-6 


3-0 


8-5 


8-5 


4-0 


4-0 


SO 


8-0 








0-65 




-10 


-10 


0-0 


-0-4 


-10 


-1-0 


-1-5 


-20 


-3-0 


-3'5 


__ 


__ 


-1*62 




-130 


-180 


-12-6 


-12-5 


-12-5 


-11-5 


-12-0 


-120 


-12-5 


-13-0 





— 


-12-41 




-ISO 


-12*0 


-12*0 


-120 


-10*0 


-10-0 


-11-0 


-100 


-10-0 


-110 


»_ 





-13-26 




-6-5 


-4-8 


-30 


-10 


-4-0 


-5-0 


-50 


-6-0 


-6-0 


-7-0 


-7-8 


-8*0 


-7-89 




-60 


— 


— 


-2-0 


-1-0 


— 


— 


0-5 


— 









-8-24 






-6-5 


-6-5 


-8-3 


-6-0 


-7-0 


-70 


-70 


-7-6 


-8-5 





_ 


-6*9o 




-8-5 


-7-0 


-5-8 


-4-0 


-3-8 


-8-4 


-4-8 


-6-0 


-7-0 


-7-8 


— 


_ 


-8-42 




-7-5 


-7-6 


-7-0 


-7-0 


-7-0 


-7-0 


-7-0 


-7-0 


-7-5 


-7-8 


__ 


~- 


-9-29 




-9-5 


-80 


-7-6 


-7-5 


-6-0 


-6-0 


-6-2 


-7-0 


-7-4 


-80 


_ 


_ 


-9 41 




-8-2 


-8-0 


-70 


-6-7 


-6-5 


-6 


-6-0 


-7-0 


-7-5 


-8-2 


__ 


__ 


-9-14 




-9-0 


-80 


-6-6 


-6-5 


-5'5 


-5-2 


-5-5 


-0-0 


-7-0 


-70 


__ 


-« 


-9-84 




-70 


-7-0 


-60 


-6-5 


-50 


-50 


-5 


-5-0 


-5-2 


-5-4 


__ 


__ 


—8*96 


! 10 


S-0 


30 


4-0 


4-0 


3-6 


40 


4-2 


40 


3-5 


_ 


.^ 


0-26 


1 20 


2-0 


2-0 


2-5 


2-0 


1-5 


1-0 


00 


-0-2 


-0-8 





— . 


0*86 




-5-0 


-40 


-2-0 


-1-5 


-1-0 


-0-8 


-0-8 


-1-0 


-1-8 


-20 


— 


— 


-4*57 


-4-88 


-4-87 


-8-78 


-3-76 


-8-89 


-4-04 


-4-85 


-4-42 


-6-09 


-6-63 


-7*80 


-8-00 


-6*21 


1-6-48 


-4-81 


-4-16 


-4-14 


-4-28 


-4-44 


-4-78 
6-63 


-4-86 


-5-60 


-6-08 


— 


— 


— 


j 6*93 


560 


7-25 


7-27 


713 


6-97 


6-55 


5-81 


6-33 


- 


- 


1 - 




-4-6 


-SO 


-2-0 


-10 


00 


0-0 


0-0 


0-0 


• 
-0-5 


-0-8 






-4*37 




-20 


-1-0 


1-0 


1-8 


1-0 


2-0 


2-6 


8-0 


8-0 


2-6 





___ 


-1*82 




9-2 


9-0 


9-0 


8-8 


9-5 


8-0 


7-5 


7-0 


6-0 


6-0 








6*82 




30 


4*5 


7-0 


7-0 


8-2 


9-0 


10-0 


6-0 


6-0 


6*0 


__ 


, 


8-56 




140 


12-5 


13-3 


14-0 


14-6 


14-2 


13-2 


12-2 


12-0 


11"6 


__ 


__ 


9*42 




10- 


12-0 


12-0 


12-0 


12-8 


12-4 


14-0 


10-5 


9-5 


9-2 





__ 


9-09 




8-0 


8-0 


8-0 


90 


8-0 


7-6 


7-4 


7-0 


70 


7-0 


_ 


_« 


7*26 




90 


9-9 


11-0 


10-6 


100 


9-8 


9-8 


9-0 


8-6 


7-0 


__ 





8*16 




40 


6-0 


60 


6-0 


7-5 


7-0 


4-6 


4-0 


8-5 


2-0 


— 


__ 


8-86 




00 


-0-6 


2-2 


2-0 


4-5 


4-5 


0-0 


00 


-1-0 


-20 


_ 


_ 


—1-87 




S-1 


4-0 


5-0 


6-0 


5-2 


6-0 


6-0 


6-0 


4-2 


4*0 





__ 


2' 03 




-0-8 


0-5 


1-0 


1-5 


1-8 


2-0 


1-0 


1-0 


0-0 







___ 


—0*91 




-3-6 


-10 


10 


2-0 


20 


2-4 


2-8 


20 


2-0 


1-2 








-2*25 




7-5 


7-5 


8-0 


8-8 


9-8 


9-8 


7-0 


60 


6-0 


4-0 







3'36 




?)-0 


10-0 


10-5 


10-5 


11-5 


11-0 


10-2 


10-0 


9-0 


8-6 







7*20 




12 


lS-0 


13-0 


140 


15-0 


13-0 


12 


11-0 


10-0 


9*5 


__ 





10*47 




7-6 


9-0 


9-5 


12-5 


12-0 


10-0 


9-2 


8-8 


8-0 


7*5 


__ 


"" 


7*64 




00 


10 


1-0 


20 


2-0 


3-0 


8-0 


2-5 


1-6 


10 







0-38 




— 


— 


— 


80 


9-0 


90 


8-0 


7-6 


7-0 


6-0 








2-46 




9-0 


9-0 


13-2 


12-8 


12-0 


12-0 


12 


12-0 


12-0 


12-0 


12*0 


12*0 


9-02 




140 


14-0 


14-9 


160 


16-0 


16-6 


15 


14-0 


14-0 


12-0 






12-80 




10-5 


11 


12-0 


14-0 


160 


14-8 


14-2 


14-0 


140 


14*0 





_ 


11-28 




19-5 


180 


17-0 


17-0 


19-0 


17-0 


16-0 


14-5 


13-0 


11-5 





-_ 


16*55 




100 


12-0 


120 


120 


13-0 


13-2 


12-6 


12-0 


12-0 


12*0 


___ 


_ 


10*66 




19-5 


20-0 


22-0 


21-0 


25-0 


26-1 


22-0 


at-0 


200 


20-0 


_ 


— 


19*14 




ISO 


180 


20-0 


19-0 


18-0 


18-0 


17-6 


17 


16-0 


14-0 


.^ 


__ 


17*68 




lO'O 


10-0 


12-0 


12-0 


12-0 


12-0 


12-0 


120 


11-5 


10-2 


___ 


__ 


9*26 




7-0 


8-0 


9-0 


100 


10-0 


10-0 


10-0 


10-0 


9-5 


8-5 


7'0 


7*0 


6*68 




8-0 


8-0 


8-0 


8-0 


8-0 


8-0 


8-0 


8-0 


7-3 


7-5 






6*31 




7-5 


8-0 


8-0 


10-0 


10-0 


11-0 


11-0 


10-0 


100 


10-0 

7-58 


— 


— 


7*26 




7M 


8-19 


9-12 


9-53 


1008 


9-94 


9-21 
7-57 


8-64 


~^ 


9-60 


9-60 


I 6*67 




6-92 


6-55 


7-48 


7-89 


8-44 


8-30 


7-00 


6-33 


6-94 


— 


— 


- 



Teioperatures below sero marked -. 
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Table L 
Directions of the Winds at Fort Confidence within 30 feet of the Ground. 



Direction. 


October. 


S^ovember. 


December. 


Janaary. 


Febroary. 

• 


March. 


April. 


Seven 
Months. 




Hours. 


Hoars. 


Hoars. 


Hoars. 


Hoars. 


Hours. 


Hours. 


Hoars. 


North. 


8 


12 


8 


11 


11 


10 


2 


57 


N. by E. 

N.N.E. 


8 


9 


6 


4 


2 


1 


5 


35 


5 


15 


6 


24 


7 


8 


7 


72 


N.KbyN. 


21 


11 


9 


9 


1 


7 


3 


61 


38 


90 


41 


29 


42 


42 


21 


303 


N.E.'byE. 


84 


28 


12 


8 





6 


4 


87 


E.N.E. 


83 


41 


45 


28 


14 


16 


14 


181 


E.byN. 


16 


28 


75 


20 


7 


21 


6 


173 


East 


29 


57 


114 


62 


102 


97 


86 


547 


RbyS. 


15 


28 


48 


23 


7 


45 


8 


174 


E.8.E. 


86 


84 


18 


39 


13 


30 


78 


298 


S.E.byE. 


9 


17 


2 


5 


5 


16 


8 


62 


S.E. 


27 


24 


12 


13 


13 


32 


34 


155 


S.E.byS. 


8 


— 


3 


4 


— 


1 


1 


12 


S.S.E. 


— 


2 


4 


— 


2 


4 


2 


14 


S.byE. 


— 


— 


1 


1 


— 


1 


— 


3 


Sonth. 


___ 


1 


2 


4 




1 


_ 


14 


8.byW. 


— 


— 


a 


— 




1 


1 


7 


S.S.W. 


— 


— 


1 


9 




5 


1 


18 


aw.bys. 

8.W. 


— 


— 


4 


5 




— 


— 


14 


— 


2 


15 


27 


16 


7 


6 


73 


S.W. by W. 
W.S.W. 


— 


— 


1 


7 




— 


3 


13 


— 


..^ 


8 


28 


12 


10 


14 


72 


W.bya 


— 


— 


— 


7 




22 


16 


51 


West 


4 


13 


4 


35 


54 


61 


125 


286 


W.byN. 

W.N.W. 





15 


8 


26 


16 


17 


15 


97 


3 


3 


8 


24 


39 


6 


13 


91 


N.W.byW. 








— . 


3 




— 


— 


5 


N.VV. 


2 


3 


2 


33 


34 


— 


25 


99 


N.W. by N. 
N.N.W. 


— 





1 


4 




— 


2 


10 


4 


2 


2 


5 




3 


5 


22 


N.byW. 


1 


4 


3 


7 




1 


3 


20 


Calm - 


27 


15 


49 


58 


75 


63 


7 


294 


IToars of 
Observation 


}308 


504 


510 


557 


502 


534 


515 


3,430 
3,136 


M«nDl. f 
roction \ 


N.yo'B. 


8. 84|«» B. 


N.80»B. 


8.1«»B. 


8.13«»B. 


S.45«B. 


8.rB. 


8.580E. 


B.byN.«N. 


OT 

B.iS. 


or 
B.byN. 


S.byB.iB. 


or 
S.byB.JE. 


or 
B.E. 


or 
8. IB. 


or 
8.E.iB. 



Of 3,430 hoars of observation 294 were calm, and in 3,136 there was wind of various strength, finom 
a storm down to an air jnst sufficient to move a light vane. For the mean strength of the winds, see 
the following Table (III.) 
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Table II. 
Table of the Mean Force of the Winds at Fort Confidence. 



Direction. 


October. 


November. 


December. 


January. 


February. 


March. 


April 


Seven 
Months. 


North. 


roo 


ri7 


0*75 


0*91 


roo 


1-80 


2*00 


r23 


N.byE. 


1-00 


1-78 


2*17 


1*12 


roo 


2*00 


1*20 


1-43 


N.NJI 


1*20 


213 


0*67 


0*88 


1*00 


1-88 


1*14 


1*27 


N.B.byN. 


2*34 


2*36 


2*89 


1-11 


roo 


2*29 


1*34 


1*90 


N.E. 


3-68 


2*45 


118 


1*24 


1*01 


1-98 


1*67 


1-89 


N.E.bYK 
, E.N.E. 


2-09 


3*57 


1*37 


3*67 


— 


ri6 


2*25 


2*35 


2-04 


1*56 


1*53 


0*65 


1*64 


2*31 


2*79 


1*77 


E.byN. 


3' 56 


2-11 


1*41 


1*97 


ri4 


1*21 


2-17 


1-94 


East 


3-90 


2*05 


1*02 


1*44 


1*41 


1-64 


1-78 


1-89 


KbyS. 


3*07 


2*64 


2*13 


2-09 


1*00 


1*96 


1-38 


2*04 


RS.K 


3-72 


3*13 


1-61 


2*56 


2*85 


2-45 


2*33 


2*66 


S.E.byE. 
S.E. 


8*22 


4*24 


3*50 


3-20 


4*40 


6- 69 


1*38 


4*38 


4*48 


2*60 


2*50 


2*46 


1-30 


2-30 


3*09 


2*65 


S.E.bya 
S.S.fe 


2*14 





1*67 


3*75 


— 


3*00 


6*00 


3*11 





3*00 


1*25 


— 


0*50 


3-25 


9*50 


3*50 


abyB. 


— 


— 


2-00 


3*00 


— 


3*00 


— 


2-67 


Sontb. 


_ 


roo 


3*50 


3*75 


0*83 


3*00 





2*42 


S.byW. 








1*33 


— 


1*00 


3*00 


5*00 


2-58 


S.S.W. 


— 





0*50 


2*55 


2*00 


2*60 


1*00 


1-73 


S.W.byS. 
S.W. 








1*50 


3*20 


2*60 


— 





2-43 


— 


0*76 


1*80 


3*00 


3*69 


0*86 


2*50 


2-10 


S.W.byW. 
W.S.W. 


— 


— 


4*25 


4*00 


1*00 


— 


4*33 


3*39 


— . 


— 


1*06 


4*75 


2*00 


1*40 


3*00 


2-44 


W.bya 


— 


— 


— 


3*86 


2*58 


1*78 


3* 12 


2-84 


West 


1*50 


3*15 


1-37 


4*62 


2*26 


2*44 


3*09 


2*63 


W.byN. 


— 


2*87 


1*38 


4*19 


3*68 


2*76 


1*80 


2*73 


W.N.W. 


3-67 


2*33 


1*33 


3*50 • 


4*68 


1*67 


3*38 


2*94 


N.W.byW. 

N.W. 










6*33 


8*50 






7*41 


roo 


0*67 


roo 


4-85 


7*44 


— 


3-12 


3*03 


N.W. by N. 


— 





0*50 


6*75 


8*67 


— 


2*50 


4*60 


N.N.W. 


2*00 


1*25 


0*50 


3*10 


roo 


2*00 


2*00 


1*69 


N.byW. 


roo 


2*00 


1*67 


1*29 


roo 


3-00 


5*33 


2*18 


Mean Force 


2*99 


2*47 


1*33 


2*46 


2*01 


1*91 


2*48 


2' 26 


Calm 


















Iloars - 


27 


15 


49 


58 


75 


63 


7 


294 



The force of the wind is denoted by figures, as recommended by Rear- Admiral Sir Francis Beau- 
Thus, 12 denotes a hurricane, 11a storm, 10 a whole gale, and I a light breeze, jiLst 

.^-^ ^iJl be observed, by looking at Table, that though the N.K., East, and E.S.E. winds 

fort^Ic5.lr^ ' tb^y ^ere comparatively light; and that the N.W. winds were stronger, 

perceptible. It \ 
were most frequent 
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Table III. 



Table of the Mean Extent of Cloudy Sky at Fort Confidence for each Month, 
and for Seven Months, with the Number of Hourly Observations. 



Periods. 


October. 


November. 


December. 


January. 


% 
February. 


March. 


April 


Seven 
Months. 


Proportions 
of cloudy 
sky 


' 8-47 


6' 25 


2-34 


4-87 


4-65 


3-74 


4*36 


4-95 


Na of ob- 
servations 


} 241 
J 


492 


610 


657 


502 


534 


515 


3,351 



Note. — A sky totally covered with clouds, whether rare or dense, or obscured by mist or snow, 
so that the blue sky is wholly hidden, is denoted by 10 * 00. 
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